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Nutrient Children Women Men
| Under 11* | Under 50 |

Calories 900-2,200 kcal | 2,000 kcal 2,700 kcal
Fat | 35 grams 65 grams 88 grams
Protein 40 grams 50 grams 63 grams
Carbohydrates 150 grams 304 grams 410 grams
Sodium 1,500 mg 2,000 mg 2,000 mg
Fiber 26 grams 30 grams 30 grams
Calcium 1,300 mg 1,000 mg 1,000 mg
Vitamin A 2500 |U 2333 IU 3000 IU
Vitamin C 25 mg 40 mg 40 mg
Iron 15mg 18 mg 8 mg
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a simple ketose (dihydroxyacetone). |
- _ - Carbon 9 HCOH
- genernc term re ating to sugars. number |
~
3 CH,OH
= L g
p-Glyceraldehyde ) 9
1 CHO CHO
2 HCOH HOCH
Carbon ALDOTETROSES |
number o Heon ’ S HCOH
|
4 CHsOH CHsOH
D-Erythrose D-Threose
1 CHO CHO CHO CHO
2 HCOH HOCH HCOH HOCH
Carbon a r . | -
number 3 H(|:OH H{|.JOH ALDOPENTOSES HO(l.-H HOCH
4 HCOH HCOH HCOH HCOH
5 CH,OH CH,OH CH,OH CH,OH
p-Ribose (Rib) p-Arabinose (Ara) D-Xylose (Xyl) p-Lyxose (Lyx)
1 CHO CHO CHO CHO CHO CHO CHO CHO
| | | |
2 HCOH HOCH HCOH HOCH HCOH HOCH HCOH HOCH
) 3 HCOH HCOH HOCH HOCH HCOH HCOH HOCH HOCH
Carbon | | | | | |
number 8 . . ] |
4 HCOH HCOH HCOH HCOH HOCH HOCH HOCH HOCH
| | | | | |
5 HCOH HCOH HCOH HCOH HCOH HCOH HCOH HCOH
6 CH,OH CH,OH CH,OH CH,OH CH,OH CH,OH CH,OH CH,OH
D-Allose p-Altrose n-Glucose p-Mannose p-Gulose p-Idose p-Galactose p-Talose
(Glc) (Man) (Gal)
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1 CH,OH
|
Carbon .
number T—G KETOTRIOSE
3  CH,OH
Dihydroxyacetone
L 3
1 CH,OH
i C—=0
mrhﬁ: | KETOTETROSE
NUMmbET » HCOH
4  CH,OH
b-Erythrulose
1 CH,OH CH,OH
| I
2 C=0 C—=0
. | I
Carbon (g 1eoH HOCH KETOPENTOSES
number I |
4 HCOH HOOH
| I
5 CH,OH CH,OH
b-Ribulose b-Xylulose
I  CH,OH CH,OH CH,OH CH,OH
| |
2 C=0 Cc=0 C=0 C=0
| | | |
HCOH HOCH HCOH HOCH
Carbon - . .
number I | KETOHEXOSES
4 HCOH HCOH HOCH HOCH
| | | |
5 HCOH HCOH HCOH HCOH
I | I I
6 CH,OH CH,OH CH,OH CH,OH

D-Psicose D-Fructose D-Sorbose p-Tagatose
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HO—C—H H—C—OH
| Enantiomers |
H—C—OH < > HO—C—H

| Mirror-image |
H—C—OH configurations HO—C—H

CH,OH CH,OH

D-Fructose L-Fructose
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Aldehyde to acetal conversion

R1

><OH
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hemiacetal
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acetal

Ketone to ketal conversion
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Oxidation
at C-1

=1

O H
xS
|
H—C—i0H
|
HO—C—H
|
H—C—DBDH
| Oxidation
H—C—OH at C-6
|
CH,OH
p-Glucose
Oxidation at
C-1 and C-6

-
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COOH
H—C—OH
CH,OH CH,OH
HO—C—H
H—C—OH —> O + OH™
H—C—OH
CHsOH

p-Gluconic acid p-Gluconic acid p-d-Gluconolactone

Note: p-Gluconic acid and other aldonic acids

D\\ /H exist in equilibrium with lactone structures.
C
|
H— C—0H
HO— c|?— H HE

|
H—C—OH —>

H— C—0OH

|

COOH p-Glucuronic aXldironie deud
p-Glucuronic acid (GlcUA) (IdUA)

acid (GlcUA)

COOH
H—C—OH
HD—('|'_.—H
H—C—OH
H—C—0OH
COOH

p-Glucaric acid FIGURE 7.9 Oxidation of p-glucose to sugar acids.
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|
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(sorbitol)
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p-Mannitol
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CH,OH
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H H 0O3POH,C CH,OPO4
H B |
OH H :
HO OPO3> H OH

H  OH OH H OH OH

a-p-Glucose-1-phosphate a-p-Fructose-1,6-bisphosphate a-p-Ribose-5-phosphate

CHsOH CHsOH
1 O oH HO O oH
H H
OH H OH H
HO H H H
H  NH, H  NH,
B-p-Glucosamine B-p-Galactosamine
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Glucose family

© CHon CHon
CI—O
CH3
B-p-Glucose [-p-Glucosamine N-Acetyl-3-p-glucosamine
—O—PO CHzOH CH20H
i
R= —O—(I:—H
CO0™
c|'°
B-p-Glucose CHs

6-phosphate

Muramic acid

N -Acetylmuramic acid

Amino sugars

CH;O0H CH,0H
(0] 0,
HO OH OH
H H HaN
OH H OH
H H HO H
H NH- H H

B-p-Galactosamine S-p-Mannosamine

Deoxy sugars
H
o
H /Cus H
H OH
HO OH
OH H
B-L-Fucose a-L-Rhamnose

CH,OH

CH,0H

Acidic sugars
CH3

I ' N -
Oo=C H %C/ R=
| 0
HN /¢ |
H—C—O0H
H H
H OH H—C—OH
OH H CH,OH

Gr s K-

B-D-Glucuronate p-Gluconate D-Glucono-ﬁ-lactone

N-Acetylneuraminic acid
(a sialic acid)
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Free anomeric carbon
(reducing end)

CH,OH CH,OH
HO O O
OH O K OH HOH
OH OH

Lactose (galactose-3-1,4-glucose)

CH,OH CH,OH
O

OH
HO O

OH OH

Sucrose (glucose-1a-32-fructose)

O
OH
O
HO
OH
H 0 ]
OH O OH HOH
CH,OH HO
OH

CH,OH CH,OH

HOH

OH
Maltose (glucose-a-1,4-glucose)

CH.OH CHsOH

OH
Cellobiose (glucose-3-1.4-glucose)
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Simple sugars

Fructose
CH,OH O

OH
HO O
OH HOH

OH

Isomaltose (glucose-a-1.6-glucose)
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Sweetness Relative to
Sucrose (= 100)

Monosaccharides
Galactose 30
Sorbitol 36
Glucose 75
Fructose 175
Disaccharides
Lactose 16
Maltose 33
Sucrose 1000 =—— reference standard
Artificial Sweeteners (Noncarbohydrate)
Sucralose 600
Aspartame 18,000
Saccharin 45,000
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e Cellulose microfibrils
S = in a plant cell wall

- Cell walls / Microfibril

-Pfant cell

A / ~ /
"7 /B Glucose/monomer
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Insoluble

Soluble

Hemicellulose (most)
Chitosan (neutral pH)
Beta-Glucan (some)
Cellulose
Lignin
Chitin

yy Resistant Starch

Hemicellulose (some)
Chitosan (acidic pH)
Beta-Glucan (most)
Fructan

Pectin

Gum

Mucilage
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H H 050, H NHSOg
H OH
NAcetyl- N-Sulfo-
p-Glucuronate p-galactosamine-4-sulfate p-Glucuronate- p-glucosamine-G-sulfate
2-sulfate
Chondroitin-4-sulfate Heparin
CH,050," CH,OH
0—
coo™
- o B NHCCH;
“OH H s)
H OH
NAcewl- H OH NAcetyl-
p-Glucuronate p-galactosamine-G-sulfate n-Glucuronate p-glucosamine
Chondroitin-6-sulfate Hyaluronate
CH,0H "HoOS05~

MAcetylo-

i-Iduronate galactosamine-4-sulfate

CH,OH H
NHCCH,
8]
H OH
MNAcewl-
p-Galactose p-glucosamine-6-sulfate

Dermatan sulfate

Keratan sulfate




Hyaluronate
(up to 50,000
repeating

disaccharides)

Keratan

sulfate
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Chondroitin

sulfate
proteins

Aggrecan
core protein
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