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FIGURE 1-8 Starch, sucrose, malrtotriose, and galacrose are
digested to their constituent sugars. Glucose and galactrose
are transported through the apical brush border membrane of
the enterocyte by a sodium-dependent transporter, glucose
(galactose) cotransporter; and fructose is transported by
glucose transporter (GL.UT) 5. Glucose, frucrose, and
galacrtose are transported across the serosal membrane by the
sodium-independent transporter, GLUT2.
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TABLE 3.2, MAJHR GLYCOSIDASES OF THE MAMMALIAN ENTEROCYTE BRUSH BORDER

GLYCOSIDASE ENZYME COMPLEX ERNSYME ACTRITY
Maltase-suirase Sucrase-isomaltase H0%s of maltaie; some w-limit dextrinase; all of sucrase; most of komaltase
Maltase-isornatiase
Batrase-glucormylase (1) Glucoamylase All glucoamylase; most of a-limit dextrinase: 20% mahase; small % Bomaltase
Trehale All trehalase
Lactase F-glyosidase All neutral lactase and cellobiose
Ghyeasyl-caramidase Most of and--glveosidase
[phiorizin hydrolase]

Addagrted froam Dalibgvnt A Semencs @ ), Pedlatr Gatroenteng 1988, £857-57, with pedmigin,

3yl Lals 23 ol s Slas o2 05 0beys alidal o is)lee ls O glansl i ys o sedl glas Slhae—)Y

“TABLE 3.5. INFLUENCE OF GLUCOSE VIA INSULIN

POSITIVE EFFECTS NEGATIVE EFFECTS
Glucose uptake Pyruvate—glucose
Amino acid uptake Apoptosis
Acetyl-coenzyme A—fatty acid Gene expression

Glucose—qglycogen
Protein synthesis

DNA synthesis
Sodium-potassium pump
Gene expression
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HONNUTRITIVE SWEETE HERS APPROWVED BY THE FOOD AND DAUG ADMINISTRATION

SWEETENING NUMBER OF
GLYCEMIC POWER REDLUICED TIMES SWEETER ACCEPTABLE
TYPE kical COMMON NAMES RESPONSE DURING HEATIMG THAN SUCROSE  DAILY INTAKE
Aceuifame-K. Okcally  Sunett, Sweet 'nSafe, None MNo 200 15 mgfig body
Sweot One welght/day
Aspartame A keallg NutraSweet, Equal, Lirnited Decompotes during  160-220 50 mgikg body
Sugar Twin (Blue box) excessive heating welghtiday
Nentame O kecalig Nane No B.ODD 18 mgikg body
weight/day
Saicharin 0 kcalig Sweet™ Low, Sweet Nane Mo 200-700 12 mglkg body
Twvin, Swoot'N Low weightday
Browwn, Necta Sweet
St rebaudiana 2 Tkally  Stevia Lirmived No 200-300 0-2 mg'kg body
Bertord ineviol welghtiday
ghooiies)
Sucralosa Okcallg Splenda Mo & MNo Bb00 5 makg body
woight/day

Data Trom Amiericsn Distetic Amocistion. Politon of the Amencsn Distetic Awotiation: e of nutdithee st ndnnadnitive sysetensn. | Am Dt
Aasoc 2004, 10425575, Bloomganden £ Nonnutnitive syvestenen, fruclone, snd other &pects of diet. Disbetes Care 2011, 34 ed8-51; snd lrood and
D iy Auchrmicrest et o veestuii te: htho v fds oo Adrou tF DU ranap afendyll s ou'ucma? 14BES . htm
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Sugar Substitutes

¥ Cyclamate—banned in United

States
Aspartame (Equal)*—FDA
O g R e i G dpprov ed
I it «——Acesulfame-K (Sunette)—FDA
- ) 8 A A 6 ek 8 G e approved
o Stevia (Rebiana, Truvia, Purvia—
) Ml A0 g 4 Yo b v FDA approved
o An s puip e o gs +—— Saccharin (Sweet ‘n Low)—FDA
R ?."A’-J"_ approved
SO Sucralose (Splenda)—FDA
approved
Neotame (NutraSweet)*- FDA
approved
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TABLE 3-3

Types, Composition, Sources, and Functions of Fibers

Type of Fiber
Less Soluble Fiber

Cellulose

Hemicellulose

Lignin

More Soluble Fibers

Gums

Pectins

Functional Fibers*
Chitn

Fructans (including
inulin)

B-glucans

Algal polysaccharides
(carrageenan)

Polydextrose, polyols

Psyllium

*Isolated or extracted.

Major Chemical
Components

Glucose (B-1-4 linkages)

Xylose, mannose,
galactose
Phenols

Galactose and
glucuronic acid

Polygalacturonic acid

Glucopyranose

Fructose polymers

Glucopyranose

Glucose and sorbitol,
ete.

Sources

Whole wheat, bran, vegetables

Bran, whole grains

Fruits and edible seeds,
mature vegetables

Qats, legumes, guar, barley

Apples, strawberries, carrots,
citrus

Supplement from crab or
lobster shells
Extracted from natural

sources: (‘thOl’)’, onions, etc,

Qat and barley bran
Isolated from algae and
scaweed

Synthesized

Extracted from psyllium seeds

Major Functions

Increase water-holding capacity, thus

increasing fecal volume and

decreasing gut transit ime

Fermentation produces short-cham
fatty acids associated with decreased

risk of tumor formation

Cause gel formation, thus decrease
gastric emptying, slow digestion, gut
transit time, and glucose absorption

Also binds minerals, lipids, and bile
acids increasing excretion of each,
thus decreasing serum cholesterol

Reduces serum cholesterol

Prebiotic that stimulates growth of
beneficial bacteria in gut, used as fat

replacer
Reduces serum cholesterol

Gel forming—used as thickeners,

stabilizers (can be toxic)

Used as a bulking agent or sugar

substitute

Has a high water-binding capacity

(choking hazard)
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TABLE 34

Comman Fatiy Acids

hamies of Kuher f
Commen Kame  Sysbematic Mame Carhon Afome®  Ooehie Bends  Typical Fat Source

Setutated Fatly Acids
urvree Tlrmme El 1 Thutterfat
LCapoom Hizarie ] ] Hupterta
Caprphe Uctinalic i 1 ooz ail
Caprc Decamne I ff Coxconae il
Laum Disdecaaie 1 f Cocomt ail, gabm beme] o]
My Temieezenic I fl Hurterfat, cxcomt i
Tabmin Hesadocmng I it Pl o, ! far
Apari; Crtadecanie 18 Il Cocng barer, el =
At Floosane ] fl Peamt uil
Biehemt Hermsanai u ] Peamet ]
Ursaturated Fatty Acids
Capralec 0 Deceeime il | Bererta
laurnier - Dodecear 2 | Besterin
Nrmsante W Teraderenie i | Rorert
Palmmdeic 0 Hersd evena; W | Sirme sk il beef fi
(e 0 ersleeenoic L | (e e, eanel el
Elaile U-Oeradeommoir B | Bramersn
Vaocera | |-Deadreni It | Fearterdst
Lines 9, 12-Oernckesliening 1] ! Wewr vegenible ok, especally e,
pum, woyhean, posonies]
Linifiic 411 15-Oeadeamencic 1] I Sorvbesn o canola o, v, wherr
pem o], fazseed o
(radolisc 11-Eanagemine N | Some fish miks
Aractedoni: SE11 B 1 [ard, mears
14 Fromatetrazoo:

LS TN T X § Scate: Tkt b, shellish
Frpor 11-Doowenar 4 | Canals ol

4710, 19, 1, 10 DYHA i b Some fidh i, shelkih

Nhadrhet o [nerme of Shorering od Bl (bl Food b oed b el § Wik, O, 198, The [
Ll A Dresabrmmres el (51 L i

Al okl bemh e 8 ke o0 oot et o el o] il voroemc ], ke e i
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LGRS AVERAGE TRIGLYCERIDE FATTY ACID COMPOSITION OF IMPORTANT EDIBLE FATS®

AVERAGE FATTY ACID COMPOSITION

MONDUNSATURATED AND
AVERAGE SATURATED POLYUIKSATURATED

FOOD (100 FAT (%) TOTAL® 1610 180 181 182 183 2004

i 3 1 3 08 0.4 0B (A3 A0E

Butter B1 51 22 10 20 3 0

Lard {pig) 100 36 24 14 a1 10 3

Pork® 7 13 15 07 3 0.6 053 0.08

Tallow 100 50 Fi 19 36 : ) 06

Beaf? 9 3 2 1 F'l 03 0.05 0.04

Chicken* 16 13 3 0.5 [ 3 0.1

Egg 10 E 2 0.8 4 1 0.63 0.1

Turkey' 2 03 03 0,08 oL 0.3 0.0 0,02

Sesame oll 100 14 ] 5 % L] 0.3

Soybean oil 100 15 1 4 3 51 7

Corn ofl o0 B L 2 57 23 [

Sunflower seed ofl 100 9 4 4 57 L] 0

Olhve all 100 14 i i 10 08 0

Cottonseed oll 100 26 1 23 7 5 0.2 0.1

Safflower oil 160 6.2 438 2 14 75

Palm oll 100 49 44 4 37 g 02

Coconut oll 100 gt g 3 6 F )

Palm kerned okl 100 20 8 3 1 2

Canola oil 100 7 4 2 2 19 9

High oleix canola sl 100 b 1 2 70 18 13

Cashew nut 44 B 4 3 24 B 0.06

Walnut 43 & 4 2 L] £ 9

Hesring [Atlantic) 4 2 1 0.1 2 0.1 o1 0.06

Salman (Atlantic) 13 3 2 05 3 1 0.2 0.09

TThi Tilanes ghadn 500 JBETOuimations Beae ciFmans, Ipeches, and Todded Compotitkon, Tor caamabi, Coisa Great voriations.

"Tha balance of saturated fatty acids i formed by famty acids with thain lengths of lgsd than 12 (butter T4%) and 12 and 14 [butter 16%, cotonut and
paim kwrnel 65% to 70%)

“Park, fresh, loln, center rit {Shags or roa®tel bone-in, soparable Man and fat, raw

“Boef, bottom siroin, tri-tip M3t weparable an and fat, wimmed to 0° fat, ail grades, raw.

“Chicken broast tendars, notoked

Furicey breast maat

Data from US Department of Agriculture. National Nusrient Databats, Avadiable st hitpihewwean usda govobabhnroingl, Accossed May 31 2011,
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SOURCE FACTOR __LOCATIONOFACTION  FUNCTION
Food (breast milk) Bile salt-stimulated lipase Duodenum Converts monoglycerides and free

fatty acids to glycerol and free

fatty acids
O.'a tavity lngJ.aIv pase Mouth; esophagus; stomach Cleave tvj-g‘y:eff:es atsn3 p-xlti;n b I 03251 Joandile Jpana
Stomach Gastric lipase Stomach; duodenum Cleave triglycerides at sn-3 position Jamail
Pancreas Pancreatic lipase Duodenum Splitting of sn-1 and sn-3 positions
Liver Bile salts Cuodenum Emulsification of fats and reabsorption

ts small intestine and colon
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LIPID (%)*

DENSITY MOLECULAR DIAMETER - - —
LIPOPROTEIN (g/dL) 7 MASS (DALTONS) (nm) TRIGLYCERIDE CHOLESTEROL PHOSPHOLIPID
Chylomicrons 0.95 1400 x 10° 75-1200 80-95 2-7 3-9
VDL 0.95-1.006 10-80 x 10° 30-80 55-80 5-15 10-20
iDL 1.006-1.019 5-10 % 10° 25-35 20-50 20-40 15-25
LDL 1.019-1.063 2.3 x 10° 18-25 5-15 40-50 20-25
HOL 1.063-1.21 1.7-3.6 % 10° 5-12 5-10 15-25 20-30

HDL, high-density lipoprotein; IDL, intermediate-density lipoprotein; LDL, low density lipoprotein; VLDL, very-low-density lipoprotein.
*Percentage composition of lipids, apolipoproteins make up the rest.

from Ginsberg HN. Med Clin North Am 1994;78:1-20, with permission from WB Saunders.
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