31

15

. .2915-2520



3.2

60-2000 / /

“ Cassava Flour , Manioc Flour

Tapioca Flour”

1

2540



)
55 50 (
.) 100-800 /
Separeter (
Decanter ) Centrifuge
(2-3
) 5,000-80,000 / /
( ) “Cassava Starch ,
Manioc Starch 5Tapioca Starch Native Starch” ( 31
32)
(Fruit water)
(Extractor)
(Separator) (Decanter)
(Centrifuge)
(Drying Cyclone) (Colling
Cyclone)

33



31

Native Starch

FRESH ROOT

PEELING

WASHING

CHOPPING

RASPING

SLURRY) [~ |0, SOLUTION UNIT

EXTRACTING

(STARCH MILK)

A

WASTE WATER

(REFINING]
REFINING

(STARCH MILK)

| DE - HYDRATING |

(STARCH CAKE)

DRYING

I

SCREW PRESS

SIFTING & BAGGING

STARCH PRODUCT

TOWATER TREATMENT SYSTEM

[ PRESSED PULP |




3.2

HERE ts HOW WE MAKE OUR TAPIOCA

SFTER MO BAGANG A

TAMOCA STAACH PROOUCT l

el

),
b
584 T11] 1 4
/
LL
IS
|V s
|
|
N

%!\A‘\\‘

|

’ IA.I HEATER 1‘

FLOW CHART OF THE TAPIOCA STARCH PROCESS. =37
|
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(Forward
Linkage)

331 (Modified Starch)

(Native Starch)



(BOI) !
15 13 236,000 / !
9
! 2
(
)
( 33)
3311 (Physical Modified Starch)
! 3
Pregelatinnization Pregelatinnization Starch
Alpha Starch ( ")
(
Beater Sizing) ( ) (
) 5
33.1.2 (Chemical Modified Starch) :
10
2 Degration ( Convertion) Derivative
«  Degration ( Convertion)
3
5 q 2536 : I

(Industrial - Specification)

(3 2537), 54,



3.3

-Degradation —

(

Native Starch--—---Pregelatinised Starch

( )

__ Derivatives

(

White Dextrine
Yellow Dextrine
- British Gum

Roast Dextrin

Oxidized Starch

Acid(treted) Convertion

|- Acetated
Starch Ester L Phosphoric Acid Ester

- Carboxymethyl Ether

_Hydroxyethyl Ether
Starch Ether  Cationic Ether

- Hydropropy! Ether

'Crossed-link starch Formaldehyde Cross-link
- Epichlorohydrin Cross-link
- Phosphoric Acid Cross-link



) Acid Convertion
(Gel) Acid Modified
Starch ( )
( - Surface Sizing)
) Oxidized
Oxidized Starch
Hypochlorite Modified Starch

( Surface Sizing) ( ) (
)
) Dextrinization Pyroconversions |
(Dextrin)
3 British Gum
Dextrin
«  Derivative
3
) Starch Ester  Acetylated Starch
Phosphoric Acid Ester
) Ether Starch — Carboxymethyl Ether 5SHydrexyethylated Starch ~ Cationic Starch
Ester

) Crossed Link Starch

6 !t . 115.



82.

(WTO)

(Joint Venture)

9



33.2

. .2539
170,000

(
61,200 98,600 10,200

. 2039

(Sweetener)
80
14
3
)
36.0058.00  6.00
1
.. 2539 36
38






(D)

80

((

30
)

(Surfactant)

Span

Tween

13« 4

2538) 24



333 (MSG)

(Native Starch) (Molases)
( )

( ) 70,000 /

( 10 )

(L-Lysene)

30

60



(WTO)
X
3.34 (Organic Acid)
( )
(L-Lysene)
(Tetrahy Drofuran) (Biophosphors)
(Polylactide) 0]
Lactobacillus
Electrodialysis Water Splitting
Electrodialysis ( 34) j
( ' :CaS04 Solid Waste
( 1 1 )
(
D 1

3 8 2540) 5
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Electrodialysis (Membrane)

25

Water Splitting Electrodialysis

- < o
nInaunse

233

ION

57



)
(
) ( )
oo et I 1
(Solid Culture)
(Submerged Culture)
335 : (Biogradable Plastic)
Biodegradable Materials
(Lactic
Acid) (Succinic) Polylactidde (Poly-Carpo-
Lactone) (
Polyethylene Polystyrene)

(Co2 (HD)

(Moulding)

( 3.5)
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n

Biodegradable Materials
4

Cargill National Starch&Chemical Ecochem

starch ( 3.1)

(TTDID)
(BIOTEC)
3.3.6
u . 2

2538) 231-237

60

I Burger King

MI Biotech Inst/Grt Japan com

(NSTDA)

Mass Product



1 Biodegradable Materials

Company
1. Cargill

2. Ecochem

3. Flexel

4. Zeneca (Business unit of ICI)

5. Novamont (Italy)
6. Novon Product

7. Union Carbide
8. Air Product & Chemicals

9. National starch & Chemicals

10. MI Biotech Inst./Grt - Japan
Com Starch

11.Planet Packaging Technologies

12. Showa Highpolymer

Base Polymer
Polylactide(PLA)

Polylactide Copolymer

Cellophane

(Regenerated Cellulose)

Poly( hydroxybutyrate-co-hydroxyvare

late) PHBY

Starch-synthetic polymer blend
contaning 60% starch
Thermoplastic starch polymer
compound with 5-25% additives
Polycaprolactone(Tone Polymer)
Polyvinyl alcohol(PVOH) &
Thermoplastic PVOH alloys (VINEX)

Low ds starch ester

Water repellantjnermoplasric modifiée

starch

Polyethylene oxide blend(Enviroplastic)

Condensation polymer of glycols with

aliphatic dicarboxylic acids (Bionelle)

4 23,

Feedstock Cost/Lbs
Renewable resource  1.00-3.00
com
Renewable resource 2.00
com.cheese way
Renewable resource 2.15
Renewable resource  8.00-10.00
glucose, Organics
Acids
Renewable resource  1.60-2.50
Petrochemicals
Renewable resource  2.00-3.00
Starch
Petrochemicals 2.70
Petrochemicals 1.00-2.50(PV)

2.50-3.00(V1)
Renewable resource  2.00-3.00
.Starch
Renewable resource  1.00-1.50
1Starch
Petrochemicals 3.00
Petrochemicals 3.00



62

33.7

Printing Finishing
Oxidized Starch , Hydroxyethyl Starch - Pregelatinised Starch Finishing
(Native Starch)
18 %
Cotton 12% Rayon 8%

Practical Board
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3.6

2.5 | D

(TDRI)
10
229
912,000 138
1419681 |
TDRI

186
(33

1 18

55
172 I8
. 2519)
i . 2539
10
3)
. 2539
795,686
. 2534 1,208.983
13 /

. 2534

1.07

7 2540



3.6

/
{
/
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/
|
I
|
\
N
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2534
2535
2536
2537
2538
2539

2534
2535
2536
2537
2538
2539

3.2

559,000 (39.38)
651,810 (39.41)
680,258 (39.51)
754,004 (39.70)
829,404 (40.00)
912,344 (40.00)

511,221
557,240
603,951
754,004
723,269
795,686

40.90
41.74
40.90
44.50
41.80
42.55

AAA,\A,\
_ = = = = =

860,681  (60.92)
946,749 (60.59)
1,041,422 (60.49)
1,145,365 (60.30)
1,259,901 (60.00)
1,385,891 (60.00)

60.00
60.00

738,442 (59.09)
805,518 (58.25)
872,614  (59.18)
939,709 (55.50)
1,006,805 (58.20)

(57.44)

1,073,901 (57.44

2534-2537

1,419,681
1,562,559
1,721810
1,899,369
2,089,305
2,298,235

1 2534-25317

1,249,643
1,382,758
1,476,565
1,693,713
1,730,074
1,869,587
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I 8.33 2
60 40
3

(L)

2) ,

3.
341

40
(TDRI)
. .2534-2537
, 1 . .2540
(Modified Starch) 32
(Chemical Modified Starch) 25 (Physical
Modified Starch) 7
( ) 13

[ ] 12



10

. .2534-2539
2534

22.01
2140

10.39

6.76 , 6.23 , 6.00
333

25

34)

4.08

10.27

35)

67

(Growth Rate)

(TDRI)

15.30

(Growth Rate)

1027, 953 , 8.16

TDRI



3.4 :

Modified Starch

(Chemical Modified Starch)
(Physical Modified Starch)

. 2534
276,350 (33.08)
214,130 (25.63)
62,220 (7.45)
131,000 (15.69)
102,000 (12.21)
66,000 (8.00)
100,000 (11.97)
22,000 (2.63)
18,000 (2.15)
10,000 (1.20)
30,000 (3.59)
80,000 (9.58)

. 2535
303,985 (33.05)
235,543 (25.61)
68,442 (7.44)
137,550 (15.00)
112,200 (12.20)
82,500 (9.00)
110,000 (11.96)
22,660 (2.46)
18,900 (2.05)
11,000 (1.20)
33,000 (3.59)
88,000 (9.58)

. 2536
334,382 (32.95)
259,097 (25.53)
75,285 (7.42)
144,427 (14.20)
123,420 (12.16)
103,125 (10.16)
121,000 (11.92)
23,340 (2.30)
19,845 (2.00)
12,100 (1.20)
36,300 (3.58)
96,800 (9.54)

. 2537
367,621 (32.84)
285,006 (25.47)
82,615 (7.37)
151,639 (13.55)
135,762 (12.10)
128,906 (11.49)
133,100 (11.87)
24,040 (2.14)
20,837 (2.00)
13,310 (1.20)
39,930 (3.56)
106,480 (9.50)

2538
404,382 (32.84)
313,506 (25.47)
90,876 (7.37)
159,221 (13.55)
149,338 (12.10)
161,132 (11.49)
146,410 (11.87)
24,761 (2.14)
21,878 (2.00)
14,641 (1.20)
43,923 (3.56)
117,128 (9.50)

2539
444,819 (32.84)
344,856 (25.47)
99,963 (7.37)
167,182 (13.55)
164,271 (12.10)
201,415 (11.49)
161,051 (11.87)
25,503 (2.14)
22,971 (2.00)
16,105 (1.20)
18,315 (3.56)
128,840 (9.50)
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.. 2534
97,977(19.14)
134,908 (26.36)
76,375 (14.92)
47,557 (9.25)
33,751 (6.59)
32,060 (6.26)
14,557 (2.84)
6,700(1.30)
67,769 (13.24)

.. 2535
112,575(20.20)
136,391 (24.56)
84,268 (15.12)
53,221 (9.55)
35,886 (6.43)
34,262 (6.14)
15,374 (2.75)
6,700(1.20)
78,062 (14.00)

(TDRI)

.. 2536

127,240 (21.06)
138,844 (22.98)
91,923 (15.22)

60,140 (9.95)
37,904 (6.27)
36,616 (6.06)
16,190(2.68)
6,700 (1.10)
88,395 (14.63)

.. 2537
144,743 (22.01)
140,769 (21.40)
100,703 (15.31)
67,588 (10.27)
40,125 (6.10)
39,130 (5.95)
17,007 (2.58)
6,700 (1.01)
100,752 (15.32)

. 2538
159,217 (22.01)
154,846 (21.40)
110,773 (15.31)
74,347 (10.27)
44,138 (6.10)
43,043 (5.95)
18,708 (2.58)
7,370 (1.01)
110,827 (15.32)

. 2539
175,139 (22.01)
170,331 (21.40)
128,850 (15.31)
81,782 (10.27)
48,552 (6.10)
47,437 (5.95)
20,579 (2.58)
8,107 (1.01)
121,910 (15.32)

10.27
4.08
8.16
9.53
6.29
6.76
6.00
3.33
10.39



Starch)

(TDRI)

1*

342

TDRttn

70

(Growth Rate)

TDRI)
' |
TDRI (Modified
(Capacity) 236,000 /
70,000/
50,000
TDRI
(
10 ]
V 1 N "

(Cassava Meal) (Cassava



Flour) (Native Starch ~ Cassava Starch) $
L2
. .2530 (Native Starch) 311,541
- 2535 580,581 I
9.37 ] (. .253H)
I 32.50 35.50
.. 2539 634,143
2535 I 2.2
45
(Modified Starch) (Native

Starch)

(Taiwan)

45

36)

. 2529



3.6

2530

114,243
127,403
33,424
20,823
15,816
10,109
7,881
5923
5,612
5,389
4,438
2,775
795
326
170
56

12,706
371,541

2535

262,521
129,187
38,764
33,169
28,923
26,663
21,333
8,392
4,821
3,139
3,100
2,971
2,173
2,154
1,781
1,776
1,018
6,209

58,0581

2536

180,223
111,497
35,737
29,935
29,617
17,752
12,329
9,352
3,765
3,351
3,148
3,069
2,138
2,599
1,900
1,752
1,129
7,730

457,623

. .2530

2535-2539

2537
246,988
186,022
101,251

4,119
38,239
33,546
24,938

19,986
11177
9,487
4,447
3,546
3,311
3,251
2,500
2,492

1,726
47,071
744,097

2538
199,996
150,219 {
55,868
49,657
42,369
36,393
29,203
20211
8,154
7976
3,907
3419
3,261
3,224
2,480
1,720
1427
6,206
628,909

2539

274,977
76,351
62,520
42,849
34,926
33,726
33,131
14,661
7,851
7,574
5,844
5,691
4,243
3,314
3,291
2,813

1,612
15,769

631,143



45,000
10

1-8

46

(Image)

2540

. 2539

15.5

. .203

67.05

9

10

. 2538

744
98.34
B6.46
(37

(Native Starch)

1,094

H.S 110814



.2536
30,456.1
62.7
16,365.2
181
0

0

46,902.1

.2537
52,391.1
108.6
594.7
0
0
104.7

53,199.1

Growth
72.02%
73.21%
-96.37%

-100%

13.43%

I . .2538
48,728.7
3,088.9
6,675.78
488.9
46.5
136.1

59,164.6

Growth
-6.99%
2744.29%

1022.55%

29.99%

11.21%

.2539
67,054.1
10,577.2

8,708
74.6
275
18.9

86,460.30

4

Growth
37.61%
242.43%
30.44%
-84.74%
-40.86%
-86.11%

46.14%
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200,000

(Import Quota 1Q)

B

2535) |

2-16.

/

(Re-Export)

)

1980)

35

(Native Starch) (
2
(
60
)
| b
HS 11.08
25

(Global
( )

[



WTO)

H.S.1108.14.000

10

25

Link System

15

38)

. .2543

n

2,400

(Trading Companies)

/

300,000

/



38

65
140
62

68

2. . .2533
3. ©L 2539
43.80
. 2539

2268
3259



7
325,000 . .2533
.. 2543
(Guangdong)
1
)
B

434,000 . .2537

8
(Hainan)

78

750,000

(Guanxi)

250..(



! 5.6
. .2535 900
10
Sugar) 60
(Shanghai) (Jainsu)
20

b
110814007 (Native Starch)
/

) 2 (
( )

mor . 4
D !

35,000 . .2539
10 9
(Flour

(Guangdong)
( ) 10
1106020018 (Cassava Flour)

50
3)
17
(
WT0)
)
30,000 )



I 20
!I
I 10
il
2500 |
(Letter of Credit:L/C)
400
il

(

150,000 I
Native Starch) 80,000
! 115
(F.0.B) 195-295 /
(Barter System)
129 250 (

80



Elnino

2 Import Quota
(WTO)

, WTO

35 (TTDI)

43

60



2526-2529

351

10

18

(VER)

. .2534

(TDRI)

600



S I S N S TSN

3.5.2

18

15,078,397

11

. .2544

50 |

1,675

2535)

1

15421

60 |

. 2538

2530)
L

34 ,

. 2540

50

L
2518)

2534)



50

12

13

14

1.5
-8

10-12

11

(N
Soil Erosion



16

10

Contract Farming



86

2.1
TATA Economic Consult
2.2
WTO
[ WTO ,
2.3
EU EU
3)
NSTDA
BIOTECH KAPI

5

3.1

Automation )



32

3.3

3.4

3.5

3.6

Automation

Bio Gas

Bio Gas

Bio Gas

87



4.1

4.2

(TTDI)

MIB

88

Succinic



89

Automization

TTDI

TTDI '
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