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# Introduction to Human Nutrition” second edition

Edited by Michael J. Gibney, Susan A.
Lanham-New, Aedin Cassidy, and Hester H.
Vorster

May be purchased online
but is not required for
the class.
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# Classification

'CLASSIFICATION OF CARBOHYDRATES

CARBOHYDRATES
Y Y

Saccharides Polysaccharides

(Sugars) (Complex sugars)
Physical S * Low molecular weight * High molecular weight
Properties * Soluble in water * Insoluble in water

* Sweet to taste * Tasteless
Composi- Monosgccharides Disac!harides l

—e
tion Simple sugars Double sugars Multiple sugars
Diagram
i =
e e @ “ e SRees
tation Glycosidic bond ‘_‘_‘_
General
When
fromula [ (CH,0), "NE C,2H,,0,, Cx(H,0),
n=3 to7
Commeon Glyceraldehyde, Glucose Maltose,Sucrose Starch, Glycogen
examples [ Fructose, Galactose, Lactose Cellulose, Lignin, Chitin
Ribose sugar
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Monosaccharide

Oligosaccharide

1

., Classes of Carbohydrates

Polysaccharide

.
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# Glucose

# Fructose

# Sucrose = glucose + fructose
# actose = glucose + galactose

All are digested in the small bowel
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# Raffinose 2 SCFA
& Inulin 2> SCF

Both are digested in the large bowel

Foods containing raffinose and other
galacto-oligosaccharides

Baked beans Lentils Chickpeas
Kidney beans Black eye beans Borlotti beans
4 bean mix Cabbage Brussel sprouts
Green beans Yellow beans Butter beans



Memmonal Polysaccharides

# Starches - glucose
Primarily digested in the small bowel

# Nonstarch polysaccharides - SCFA
Digested in the large bowel
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# Caused by
an inherited defect

# Lactose intolerance

# Intestinal distress



“Glycemic” Carbohdyrates

# Carbohydrates that are digested to sugars and
absorbed as such in the small bowel

# The rate of uptake of sugar from the gut is
determined by the rate of hydrolysis of
oligosaccharides and polysaccharides that are
susceptible to pancreatic and brush border
enzymes




Factors Influencing Rate of
Hydrolysis

# Food factors
# Particle size
# Macro- and micro-structure of food
# Amylose-amylopectin ratio of starches
# Lipid content of food
# Presence of enzyme inhibitors

# Consumer factors
# Degree of comminution in the mouth
# Rate of gastric emptying
# Small bowel transit time
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High Blood
# Pancreas releases insulin l_w (l

INn response to glucose In
the blood stream

Insulin
# Brain needs 120g/day o RnaCels Qt‘“’"‘
# Gluconeogenesis occurs I m.mm
Elmmﬂmd Glucose from Blood

In liver and kidney \*l ‘/



. lypes of Blood Sugar Disorders

@ Type 2

# Gestational

# Pre-diabetes

nsulin Resistance

Polycystic Ovarian Syndrome (PCOS)
Hypoglycemia

2 2 B



Blood Glucose Guidelines
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# Normal
# Fasting Glu 70-99
@ A1C <5.7

# Pre-diabetes
# Fasting Glu 100-125
@ A1C 5.7-6.4

#& Diabetes pose - cort
# Fasting Glu >125
@ A1C >6.4
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The
Carb
Coaster

TheUps & Dewns
of Blood Sugar

What Routinely Consuming Lots
of Carbs Does to Your Blood Sugar.

Increase
In Insulin
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Momengl Glycemic Index (GI)

High-Gl Foods

% Jenkins, 1981

BLOOD SUGAR

Low-Gi Foods

# Compares quantitatively the
blood glucose responses
following ingestion of equivalent amounts of
digestible carbohydrate from different foods

TINE

# Rapidly Available Glucose (RAG)
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# Continued high rates of glucose absorption and
challenging the pancreatic B-cells to secrete insulin

# Physiological condition where the natural hormone
Insulin becomes less effective at lowering blood sugars

glucose does not
go into cell

glucose /

(sugar)

insulin cell insulin resistance
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# “Unavailable”- carbs not food o food glycemic
sugars index
used for energy glucose 100 Vegrtie
honay a7 spybeans 15
frucs 20 kigney beans 30
fuits lentils ‘f‘g
. yams
] Carbohydr_ates not :(pms 2% white potatoss: 70
absorbed in the small bananas 65 canots %

Intestine enter the large grains
bowel, where they are
partially or completely
broken down by bacteria
by a process called
fermentation

glycemic
index
whole wheat spaghelt 40
buckwheat pancakes 45
oats 48
white flour spaghett 56
brown rice 60
whole wheat bread 64
white flour pancakes 66
white rice 70
white bread 76
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# Only partially absorbed

# Has an —ol ending
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# Amylopectin or amylose
# Green banana -> indigestible
# Ripe banana -> starch converts to digestible

(@




Resistant Starch

# Starch that escapes digestion in the small
Intestine and enters the colon

MO000O0., *

4 o

RESISTANT STARCH
IS MAKING IT HARD

_ | TO MAINTAIN MY
Z— Z{_ROUND PHYSIQUE!
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Navybeans: [-1/2cupcooked- 9.8

1 medium,
Banana, raw- |- 4.7
peeled-

ReSIStant Cold potato- |- 1/2"diameter. 3.2+
StarC h Lentils- «1/2 cup cooked- 2.5+

Cold pasta- <1 cupe 1.9

Pearlbarley |~ 1/2cup cooked- |1.6¢

Oatmeal- «1cupcooked- |0.7-

Wholegrain o
2 slicese 0.5
bread- o
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@ Many Western diseases are due to a lack of
fiber

@ 1975, Burkitt and Trowell defined fiber as the
components of plant cell walls that are
Indigestible in the human small intestine

# |[ncludes storage polysaccharides within plant
cells



Fiber Benefits
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# Satiety # Helps control blood sugar

# Stool bulking # Lowers LDL cholesterol
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© Original Artist

ﬁ M e n Repraduction rights obtainable from2z 2
wwwy. CartoonStock.com 4 7 ¥
30-38 grams/day

# \\Vomen
25-30 grams/day

# Average consumption
15 grams/day

IS IT OKAY IF We.
JUST EAT THE NEWSPAPERT
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# Process by which
organisms break down
monosaccharides and
amino acids to derive
energy for their own
metabolism

# Converts carbohydrates
to energy

# Occurs In the colon
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Dental Caries

# Bacteria in the mouth ferments carbohydrates to
yield acidic end-products which result in a drop

In dental p

ague pH

@ pH < 5.5 dental enamel dissolves in plaque fluid

# Repeated

ow pH leads to cavities

# Sugar Is readily fermented by bacteria
# Eating sugar with meals and cheese reduces

caries



Questions, Comments
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Nutrition 101 — Class 2

Angel Woolever
(574) 753-1462
dietitian@logansportmemorial.org
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