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Energy lost in feces

Energy lost in urine (

-

rGross energy of food

(heat of combustion)
(kcal/g)

Carbohydrates 4.10
Fat 945

Protein 5.65
Alcohol 7.10

-

Digestible energy
(kcal/g)

Carbohydrates 4.0
Fat 9.0

Protein 5.20
Alcohol 7.10
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rMetabolizable energy

(kcal/g)

Carbohydrates 4.0
Fat 9.0

Protein 4.0
Alcohol 7.0
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Common Amino Acids are Stereoisomers,
Meaning they have a Chiral « Carbon center.

Mirror

S-e- . .

L Amino Acid D Amino Acid

Amino Acids can exist in either the D or L configuration.
Howewver, All Chiral Amino Acids in Proteins have the L configuration

EimaGE @ %
CEMDON § '§
CHO CHO g3
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H. 0 H. 0

H——OH HO——H

H—1—0H Enantiomere HO——H
CH,0H CH,OH
(1) @

Diastereomerie
H,\\#D H.. :,PD
H——0H < » HO——H
HO——H Enantiomere H——o0H

CH,OH CH,OH
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Mirror
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Mirror
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a-D-Glucose

A
c
¥
H—2(|3—OH
HO—C—H
3|
H— C— OH
ol
H——sclz—OH
CHoOH

RING STRUCTURE
6 CH-OH

N
4C oH H'

N L
H OH

B-p-Galactose
H O
N A
C/
'
H —20 — OH

B-b-Fructose
H

|
H— C—OH
'
H—éTZO

HO—C—H

H 4C|> —3C|3 1CHOF

OH H

FIGURE 3-1 The three monosaccharides of importance in
humans differ from each other in how they are handled
metabolically even though they have very similar structures.
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TABLE 5-

Sweetness of Sugars and Sugar Substitutes

Sweetness Valu
(% equivalent t
Substance sucrose)

Natural Sugar or Sugar Product

Levulose, fructose 173

Invert sugar 130 5 é
Sucrose 100 § fg
Xylitol 100 S S
Glucose 74 E
Sorbitol 60

Mannitol 50

(Galactose 32

Maltose 7 (33

Lactose 16
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Sweetness of Sugars and Sugar Substitutes

Sweetness Value

(% equivalent to
Substance sucrose)
Natural Sugar or Sugar Product
Levulose, fructose 173 s 8
Invert sugar 130 § s
Sucrose 100 % Zg,
Xvlitol 100 g
Glucose 74 S
Sorbitol 60
Mannitol 50
Galactose 32
Maltose 32
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Lactose 16
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Sugar Substitutes

Cyclamate—banned in United 30
States
Aspartame (Equal)*—FDA 180
approved
Acesulfame-K (Sunette)—FDA 200 g
approved 32
Stevia (Rebiana, Truvia, Purvia— 300 s 5
FDA approved <
Saccharin (Sweet ‘n Low)—FDA 300 .
approved
Sucralose (Splenda)—FDA 600
approved
Neotame (NutraSweet)*- FDA 8000 { 2

approved
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TABLE 61.5

PERCENTAGE AS

TYPE kal SWEET AS SUCROSE  DESCRIPTION

Sucrose 16 kealltsp Sugar (ghucose + fructose)

Fructose 1 kealsp 110%-200% Sweetest sugar

Sugar alohols: (2 keallg average)
0-Tagatose 1.5 keallg
Erythritol 0.2 keallg 60%-80% Flavor enhancer, formulation ald, humectant, stabilizer

and thickener, sequestrant, and texturizer s

HSH 3 kallg 25%-50% Also called hydrogenated starch hydrolysates; maltitol syrup B E
lsomalt 2kallg 45%-65% Bulking agent T 2
Lactitol 2 kallg 30%-40% Bulking agent o5
Maltitol 2.1 keallg 90% Bulking agent g
Mannitol 1.6keallg 50%-70% Possible laxative effect from load =20 ¢ 5
Sorbitol 2.6 keallg 50%-70% Possible laxative effect from load 250 ¢
Trehalose A kallg 45% Texturizer, stabilizer, and humectant
Xylitol 24 keallg 100%

Adapted with permission from the Amerkan Dretetk Assoclation Position of the Amerkan Dietetk Association: use of nutritive and noanutritive
sveeteners. J Am Diet Assoc 2004, 104255-75,

(75




LU AR NONNUTRITIVE SWEETENERS APPROVED BY THE FOOD AND DRUG ADMINISTRATION

SWEETENING NUMBER OF
GLYCEMIC POWERREDUCED  TIMES SWEETER  ACCEPTABLE

TYPE keal COMMON NAMES RESPONSE  DURING HEATING  THAN SUCROSE  DAILY INTAKE
AcsulfameK  Okcallg  Sunett, Sweet 'n Safe,  None No 200 15 my'kg body
Sweet One welght/day
Aspartame dkeallg  NutraSweet, Equal,  Limited  Decomposes during  160-220 50 mg/kg body
Sugar Twin (Blue box) excessive heating weight/day
Neotame 0 keallg None No 8,000 18 mg/kg body
weight/day
Saccharin Okeallg  SweetN Low, Sweet  None No 200-700 12 mg/kg body
Twin, Sweet'N Low weight/day
Brown, Necta Sweet
Stevia rebaudians  27kallg  Stevia Limited  No 200300 0-2 mg/kg body
Bertoni (steviol weight/day
ghyeosides)
Sucralose Okeallg  Splenda None No 600 5 mg/kg body
weight/day

Data from Amerian Drtetic Asociation. Position of the Amérncan Dietetic Asociation; use of nutritive and nomutnitive sweetener. J Am Diet

Assoc 2004, 104255-75; Bloomgarden Z. Nonnutritive seeteners, fructode, and other apects of diet. Diabetes Care 2011, 34.046-51; and Food and
Orug Adminstration webgte: heto/Avivw. fda. gow Aboutf DA/Ttansp arency/ ascyucm2 14865 itm
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FIGURE 1-7 The gradual
breakdown of large starch
molecules into glucose by digestion

enzymes. STARCH DEXTRIN
MOLECULE MOLECULE Smaller dexirin molecules
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