2.1

(oxidize)
() (03)
(Ensminger et al.,
1994)
20-50 70-80
30 10 100
100 0.5 (Orten and Neuhaus, 1975)
!
()
‘ thyroid peroxidase ~ hydrogen peroxide
peroxidase
2 + N2 )} 2 (active iodine)
thyroxine (4 triiodothyronine (T3
tyrosine thyroxine triiodothyronine
2.1 tyrosine residue thyroglobulin (
glycoprotein ) mono- diiodotyrosine (MIT DIT)
MIT DIT triiodothyronine DIT
tetraiodothyronine active form thyroxine triiodothyronine

(White et al., 1973)

thyroxine  triiodothyronine



thyroxine pituitary

(Goiter) !

(cretinism) (
, 2539; Ensmingeretal., 1994; Hurrell, 1997)

HO—/ B )—CH]‘]—CHC—COOH
— NH, L-3-Moniodo(yrosine (M1T)
Ho— )>-CH2CH-COOH
N7
L-Tyrosine I NHj

HOO—CH]'—CH—COOH-

1
L-3 5-Dii0d0|yrosinc (DIT)

-\ | __\ l
ZHOUCH —CH—COOH —— HO— >—CH —CH COOH + H, (IZ—CH —COOH

-3,5-Diiodotyrosine i.-3,5,35" Tetralodolhyrontnc ( I.-Serine
(Thyroxine)

/= NHj NH]
HO-/ V-CH,—CH-000H + HO— y "CH.—CH—COOH >

i.-3-Monoiodotyrosinc (MX T ) t -3,5-Diiodotyrosine ¢D X 9
l | NH,
HO‘(\.—OA<_>>CH._.-—(’:H——COOH + t-Serine
4 \_/

L-3,5.3"-Trtiodolhyronirve ( T" ),
(Triiodothyronine) 3

2.1 Formation of lodlotyrosines, Thyroxine and Triiodothyronine in the Thyriod gland
(White etal,, 1973)



2.2

(2532)

2.1
50
(Ranganathan and Reddy, 1995)
goitrogens
150
90
( , 2542)

2.2

w M0 0lnj]
A eng

1,000
50-75

2532)

10



2.1

35
6-8
31
13
46
9
10-
1315
1619
10:12
1315
1619
00
30-39
4049
50-59

09
30-39
40-49
5059

SIS EESSEEERICSEBRERER o vwoe ~

SEEEnEEEEEEEEEEERsasas

EEH

1 2532)



2.2 (Kutsky, 1981)
lodine Concentrations Dietary Sources
(mg/100g)
High (30-500) Seafood-Cod, oysters, clams, haddock, lobster, shrimp,

flounder, halibut, herring
Nuts/Seeds-Sunflower seeds

Miscellaneous-Kelp, Irish moss, cod-liver oil, mushrooms

Medium (10-50) Seafood-Eel, catfish, sea hass, sardines, tuna, mackerel,
abalone, crab, sea trout, salmon, perch, sole, bluefish

Meat/Organs-Eqgs, beef liver
Nuts/Seeds-Peanuts
Fruits-Pineapple
Vegetables-Spinach, turnip greens, chard, pickles, asparagus
Dairy products-Cheddar cheese
Miscellaneous-Chocolate, bone meal, iodized salt, mayonnaise

Low (1-10) Seafood-Carp, river bass, lake trout, river perch

Nuts/Seeds-Walnuts, almonds, cashews

Grains-Rice, wheat, barley, oats, rye, wheat germ

Fruits-Raisins, pears, apples, cranberries, bananas, cantaloupe,

grapefruit, lemons, peaches

Vegetables-Soybeans, carrots, turnips, potatoes, cabbage,
peas, beans, tomatoes, green peppers, corn,
squash, sweet potatoes, pumpkin, cauliflower,
beets, onions, cucumber, lettuce, avocados,
broccoli, collards, mustard greens

Dairy products-Milk, cheese (Cheddar, cottage), butter

Miscellaneous-Honey, margarine, molasses



2.3 ? (lodine
bioavailability)

(lodine Bioavailability)

(Hurrell,
1999)
1 goitrogens
precursors Brassica species (
) Brussels sprouts ( )
goitrogens glucosides sulphur
(glucosinolates) (Fenwick and Heaney, 1983) glucosinolates 2
thiocyanate (R-S-CN)
oxazolidine-2-thiones lodization thyroglobulin
iodotyrosine residues thyroxine (Fenwiek and Heaney, 1983)
(Goitrogens)Ui
( , 2542)
phenolics
goitrogens resorcinol

thyroperoxidase  (Gaitan, 1990)

Delange Ermans (1971) bioavailability 7-14
2

bioavailability thyroid uptake 24
81 bioavailability



9
thyroid uptake 2 2.2 cyanide linamarin
] 5

thiocyanate ;

Rice

80

[o2]
o

Cassava

Thyroid uptase (% dose)
o
o

n
o
L

o
N

Tienez (h)

2.2 lodine bioavailability
(Delange and Ermans, 1971)

24 ?
24-48 tyrosine
diiodotyrosine, triiodothyronine  thyroxine (
diiodotyrosine, triiodothyronine  thyroxine 2.3)
thyroglobulin (

12542)



_ NH, I l Lo
HO —@—CH j—tH—COOH Ho< }OQ
|

1-3,5-Diiodotyrosinc

HO —
; QOOCHF_CH_COOH
NHj

Thyroxine

2,3 diiodotyrosine, triiodothyronine
(White et al., 1973; Rosenfeld, 2000)

2.5

(McDowell, 1992)

( . 2542)

(oxidizing condition)

George and Gessner, 1966; McDowell, 1992)

2.3
2.4

Triiodothyronine

thyroxine

f

10

CH?-CH — COOH

. 2533



2.3

lodine

Calcium lodide
Calcium lodate
Potassium lodide
Potassium lodate
Sodium lodide
Sodium lodate

Calcium lodide very soluble in water
Calcium lodate 0.1
Calcium lodate 0.95
Potassium lodide 1

Sodium
Sodium

(Demaeyeret al., 1979

254
294
390
166
214
150
198

lodide 1
lodate 1

The Merck Index (1983)

100
86.5
65.0
76.5
59.5
850
640

o
o

646
1.0
1280
43.7
1590
25.0

100

20°¢c
2.29
676

1440
81.3
1790
90.0

 2536)

30°
0.40
690
4.20
1520
117
1900

100
0.50

1

(9/L)
40°c  60°
0.56
708 740
6.10 13.60
1600 1760

128 185
2050 2570
150 210



2.4 (Kutsky, 1981)

lj Compounds Reactions Solubility Density MW MP XL form Color Appearance %Element
Heat (*C) Air  water HjO (9/100cc) Ale. Eth. Acid hyd.fanh.  (°C) XL/Powd.  Commercial Form hycL/anh.
Nal BP 1304° delig. alk. pH8-9 184 NA  NA  3.67 -[149.9 651° cubic col./wh. C,G -184.7
Kl BP 1330e delig. alk. pH7-9 144 SS  NA 3.12 -/166.0 686°  cubic hex. col./wh. C,G,p -176.5
KIOj d.>100° NA NA 8.5 | NA NA 389 2140  560° monocl.  col/wh. C,p -118]

: delig. “ deliquesces; Ale. “ alcohol; Eth. “ ether; | insoluble; SS* slightly soluble; * soluble; hyd. “ hydrous; anh.  anhydrous; d. “ decomposes; XL = crystal; Powd. “ powder; col. “ colored;
wh. Zwhite; C - crystalling; G - granular; p ™ powder; MW - molecular weight; MP=melting point; NA - not available; alk. - alkaline; hex. = hexagonal; monacl. « monoclinic; BP “boiling point
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1 ( , 2533;
George and Gessner, 1966; McDowell, 1992)

26
Eltom (1995)
1
0.003 (100 )
25 (centrifuge)
0.06-0.1 10
21.0-28.3 ppm. ( ) 25.0+2.3 ppm. "
L 95
( 95 5.1
) 1
1
Ranganathan (1996) (Double-
fortified salt) 2 spray mixing dry mixing
spray mixing KI, KIOj, Sodium hexametaphosphate

(SHMP) ferrous sulphate heptahydrate (FSHH) 40 ppm.



1,000 ppm.
(ribbon blender)

40 ppm.

(common salt) 100 kg

KI, KIOg, SHMP
1,000 ppm.)

(99 ko)

1-2

ppm.

ferrous sulphate

K
ferrous iron

K

dry mixing

(2541)
electrode

250

hydrolyse

FSHH (
1 kg

oxidation

(diffusion)

(1)

K

dry mixing

spray mixing

95-98

KI (

ferric iron

50%)

5

K

14
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2.1

(semi-aquatic glass plant) genus
Oryza 2 species Oryza
sativa L. Oryza glaberrima Steud

Oryza sativa L. (Juliano et al., 1990)

2.1.1
3 2.4 (Juliano, 1985)
~
Awn 4
Lemmo kN
Pbiea
Pericorp
Seedcoo!
Nucellus
e
Endosperm
Embryo

Stecile
lemmaoe

\ Rachillo

2.4 (Juliano, 1985)



(embryo)

2.1.11
(palea lemma)
(cellulose)
(pentosans) 15
2.1.1.2
6
2
2.7.1.3
(radicle)
( esocotyl)

16
(hull)

20
25 (lignin) 30
21 (Hoseney, 1994)

(pericarp)

(Hoseney, 1994)

(seed coat)

(Hoseney, 1994)

(nucellus)

(aleurone layer)

(plumule)

(coleoptile)
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(starchy endosperm) ]

(starch granule) (leucoplast)

(protein bodies)

2 (amylose)
(amylopectin)
(amylose)
200-2000
-1-4 (Smith, 1982)
(rétrogradation)
(non-glutinous rice, non-sticky rice, non-waxy rice)
15-31 %
(glutinous rice, sticky rice, waxy rice) ' 95 %

(amylopectin)

25-30 -1-4
(Smith, 1982)
(gelatinized) paste

2.5
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g ot L

2.5 (1) 2)
(Robin étal., 1974)

2.1.2
2.5) (Juliano, 1993)

70-80 (starch)
(Juliano, 1993)



2.5

(1 100

)

14.0
363-385
7.1-8.3
1.6-2.8
73.0-87.0
0.6-0.1
1.0-15
0.3-0.6
0.04-0.14
3.5-5.3
0.5-0.9
0.8-2.5
10.0-50.0
0.17-0.43
0.20-5.2
0.6-2.8

19
(Grist, 1975; Juliano, 1993)

14.0
349-373
6.3-7.1
0.3-0.5
77.0-89.0
0.2-0.5
0.3-0.8
0.02-0.11
0.02-0.06
1324
0.04-0.12
0.01-0.03
10.0-30.0
0.08-0.15
0.2-2.8
0.6-2.3



L 1
(incomplete protein)
8
6-7
( 25)

20

2.6 Mineral content of husked and polished rice (percentage) (Grist, 1975)

Mineral Husked
Chlorine 0.2863
Phosphorus 0.393
Calcium 0.0927
Magnesium 0.0778
Sodium 0.0542
Potash 0.1421
Sulphur 0.0024
Iron 0.003177
Copper 2.3 |49/100g
Manganese 15.7 |ig/100g
lodine 3.88 (_tg/100g

Polished

0.048

0.380

0.014

0.036

0.022

0.074

0.0038
0.00102

1.3 ptg/1 00g
13.8 |49/100g
2.67 Jjg/100g



f

(parboiled rice)

2.1
2.7 (parboiled rice)
(Guthrie, 1986)

() 195 205 175
( ) 70 73 73
( ) 230 225 184

) 5 4 4

) il

() 50 50 41

( ) 0 0 0

( ) 0.18 0.23 0.19
( ) 0.04 0.02 0.02

( ) 2.1 2.1 2.1
( ) 23 21 33
() 142 57 100
) 1 1.8 14

( ) 137 0 0
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2.1.3
2.1.3.1 (milling)
( )
( , 2533)
(Juliano, 1993)
82 57 55
2.1.3.2
(Maiaka'
and Bannerjee, 1959) Grist (1975)
2.1.3.3 Houston Kohler (1970)
) ( 2.8) Chieht (1978)

20

)
32-54, 18-36 3141

2.9) Goindi (1995)
20 37 21
(deep frying) 20 6

( 2.10)
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2.1.3.4

Kik (1945)
2 6
249,53 3.9 Furtur (1946)
45 21 2414
12 Cort (1976)
6 4
10
2.8

(Houston and Kohler, 1970)

(l4gfg) (%) (/) (%) (l4gfg) (%)
440 9.00 081 620 5400 4.0
440 3220 08  26.00 5400 3100
0.65 1.30 027 740 2060  3.40

0.65 54.00 0.27 18.20 20.60  41.00



2.9

Methods of cooking

Pressure cooking
Mutton
Round gourd
Chola

Bottle gourd
Moong dal
Tori

Dal makhani
Masoordal
Pumpkin
Arhardal
Channadal
Rajmah

Lobia

Boiling
Chicken

Peas

Noodles
Potatoes

Rice

Kadhi
Shallow frying
Scrambled egg
Peas curry
uppama
Lady’s finger
Makhana
Potato chips
Capsicum
Dosa

Cabbage
Vegetable biryani
Bitter gourd
Noodles
Brinjal

Beans

Carrot

Uncooked

150
6.6
8.5

55
55
5.2
50
6.0
45
36
6.0
19
16

125
92
58
54
50
24

180
9.0
6.0
85
85
52
50
40
50
50
45
6.0
41
40
20

Mean I2 content

(Goindi et al.,1995)

Cooked

145
5.6
7.0
45
45

4.25
40

475
35

2.15
45
59
3.3

9.0
6.4
40
3.7
34
0.8

17.25
8.0
5.2
7.0
7.0
42
40
30
37
37
30
40
21
22
10

%Change (loss) of j content

3.33
15.15
17.64
18.18
18.18
19.04

20.0
20.83
2222
2361

250

253

5.5

280
3043
31.03
3148

320
66.66

416
1111
1333
17.64
17.64
19.23

20.0

25.0

26.0

26.0
33.33
33.33
34.14

4.0

500

24



729 ()

Methods of cooking Mean 12 content %Change (loss) of 12 content
Uncooked Cooked
Spinach 50 24 52.0
Deep frying
Kachori 12.75 10.75 15.68
Shahi Paneer 115 95 17.39
Vada 35 2.83 19.14
Lauki Kofta 6.25 50 20.0
Paneer Kofta 125 10.0 20.0
Vegetable Pakora 5.6 44 214
Mathi 15 5.75 233
Roasting
Mutton seekh kabab 15.25 1475 3.21
Mutton tikka 14.75 1415 4,06
Chicken seekh kabah 16.0 15.0 6.25
Paneer tikka 11.25 10.45 11
Chicken tikka 175 16.25 1.14
Chicken 12.75 1175 1.84
Steaming
Dhokla 110 9.0 18.18
Idli 2.6 2.0 23.07
2.10

(Goindi et al.,1995)

Type of cooking procedure Mean i2content of Mean 2content of
uncooked sample cooked sample
(Mgg) (10gfg)
Pressure cooking 6.6812.85 5.3112.98
Boiling 6.71£3.57 4.5512.81
Shallow frying 5.74+3.89 4.8913.80
Deep frying 8.51+3.70 6.8913.13
Roasting 14.58+2.25 13.7212.18

Steaming 6.80£5.93 5.5014.94
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2.14
Bramall (1986)
( ) 3
(undermilling)
(Bramall, 1986)
(Grist, 1975; Juliano, 1993)
(parboiled  rice)
(
, 2533)
1-3 I 60-82
)

(Grist, 1975)
(antioxidant)
L 1 (Bramall, 1986)

(Misaki and Yasumatsu, 1985; Hoffpauer, 1992)
Bramall (1986)

(Juliano, 1993)
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2.1.5

2.15.1 (simulated rice)

(dough)
f(extruder)

1 200 (Bauernfeind and Cort, 1974; Misaki and Yasumatsu, 1985)

2.1.5.2
Cort (1976)
Misaki
Yasumatsu (1985)
' "/ 70
3l (zein) 4.3 !
(palmitic) (stearic) 3.4 (abietic acid) 2.9
1.8
«ester Fennema (1986)
(wrapping) (immersing)
(brushing) (spraying)
(air suspension coating) (encapsulation)

(Gennadios and Weller, 1990) Marshall Wadsworth (1994)

(Coated Kernel Enrichment)
powder-blended enrichment

(Powder Enrichment)
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(Marshall and

20-100 (

)

Wadsworth, 1994)
Peil (1982)
2.8
(Hydroxypropylmethylcellulose methylcellulose)
2.8.1
2

( ) ( ) ( 26 27)

¢hZoh ch20h choh ch?oh

CH— 0 0 A ACH o CHe— 0.

HC OH Zc h HCAOH Jc \E
CH- <; V CH CH ACH V H- %OH
OH

Maltose unit

2.6 (Osman, 1972)
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CHpOH CHpOH

0] (o]
H/H .
HOk S }0@1,6 Linkoge
H OH o} OH | AMYLOPECTIN
CHyp
CHZ0H
(o] ¢}
H/H H H/MH H
-|—0 OH H/—0~\oH H 0—|-
L H OH H OH
1,4 Linkage n
2.1 (Heckman, 1977)
(hydroxy group)
(hydrophilic) micelles
(peak viscosity)
( 2.8)
90° 50°< )
starch paste (opaqre)
(rétrogradation)
( 2.9)

syneresis



|
< §zu=h 2 §z9:7 3
o]
s 1 \0p
= peak
A viscosity .
5 complele
Q Gispersion
=}
2. B l
.g S‘:‘J:)’; 1 g
N
& o 4 A: I
c \
o
o | = pasling lemperatucc
60 100
AUUNN (DIANTATLA)
2.8 ? (Sanders, 1996)

Heat+ Water
—_—

A. Unswollen Segment / B.Swollen Segment

>\
0
C. Solution

(oca

E. Precipitate

2.9 ? (Heckman, 1977)
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2 (Dea, 1993)
Reddy (1994) (viscoelastic properties)
(rice-flour paste) 15
95 40 95
1 95
1 viscoelastic properties

2.8.2 Methylcellulose Hydroxypropylmethylcellulose

Methylcellulose
alkali cellulose  methyl chloride

Ree](0H)3+ CH3CI + NaOH A Rod(OH)20CH3) + NaCl + HD
methylcellulose
methylcellulose (Ganz,

1977) methylcellulose 2.10 211 (
methylcellulose ' Methocel*A Dow Chemical)

s O

CH, OCHy

2.10 methylcellulose (Ganz, 1977)
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211 Methocel*A (Dow Chemical)
Hydroxypropylmethylcellulose alkali cellulose
methyl chloride ~ propylene oxide hydroxypropylmethylcellulose
Methocel*F Dow Chemical 2.12

oH

CH,

2.12 Methocel*F (Dow Chemical)
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methylcellulose hydroxypropylmethylcellulose
50-55
hydroxypropyl
methylcellulose hydroxypropylmethylcellulose

211

2.11 Chemical compositions of methylcellulose and hydroxypropylmethyl
cellulose (Ganz, 1977)

Methoxy Hydroxypropoxyl Soluble in Nominal Gel Temperature
(%) (%) ('C)
21.5-32.0 0 Water 54-56
26-30 7-12 Water and organic solvents 60
21-29 4.0-7.5 Water 65
19-24 4-12 Water 70-90
Peil (1982)

methylcellulose

(Methocel*A15) hydroxypropylmethylcellulose  (Methocel*F50)
1 3 95% 70 30
(38+3.0 )
100
70

Peil (1982)
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