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Digestive System

Minerals Required by the Human Body

Mineral Sources

Major Minerals
Calcium (Ca) Dairy products
vegeta

Chloride (Cl) Table salt

Magn

Phosphorus Dairy products, meat, whole

grains
Numerous fruits and
, dairy products

Potassium (

Sodium (N

Sulfur (
meat)

Trace Minerals
romium (Cr)
pper i ood, nuts, legumes

Fluorine (F)

Fluorinated tap water,

lodine

Iron (Fe)

Functions

Maintenance of bone:
le contracti

contraction

Component o

fluid balance

| transmis

e

Detoxification of drugs;

Synthesi
hormones

Synthesis of hem

Enzyme activation

ivation

Symptoms of Deficiency

In rare ir
cramps, shock

Unknown when di
S adequa

e, insulin

Ricketts-like skeletal
problems, anemia

Incre tooth decay

ter, mental re
in children of iodine-

Meat, poultry, fish, eggs, beans ion in many

Table 31.1




Digestive System

absorption of

nutrients B\ microvill

epithelium

lymphatic
vessel

——— capillary
network

small
intestine

mucosa: highly folded
lining of intestine where
_ absorption occurs

submucosa: connective
_ tissue containing blood
vessels and nerves

_ muscularis externa: circular
and longitudinal muscle
layers used for peristalsis

B, g
connective tissue
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Digestive System

Vitamins in the Human Diet

Vitamins

Sources

Water-Soluble Vitamins

Thiamin (B)

Riboflavin

Niacin

Vitamin By

Pantothenic a

Folic acid

Vitamin By,

Biotin

Vitamin C

Fat-Soluble Vitamins

Vitamin A

Vitamin D

Vitamin E

Vitamin K

Whole

nuts

Dairy product:
green

green veg

Muts, beans

Dairy p
meat

Liver, fish, eggs, fortified
dairy produc

Can be produ by skin
exposed to sunlight;
fatty fish, fortified dairy
products

Functions

zyme in hemoglobin

formation

Coenzyme in nucleic acid
formation, red blood cell
maturation

Coenzyme in synthe:
fat, amino acids

Promot
synthes

roduction of compounds
in blood clotting

Symptoms of Deficiency

Berib

Skin lesions; blurred vision

Pellagra, mental disorders

Anemi wvitching, skin
disorders

Mumbness, fatigue

Spina bifida in mothers
deficient in folic acid

Pernicious anemia

Scaly, inflamed skin, poor
growth

Scurvy, poor wound healing

Night blindn
sin

In infants, hemolytic anemia
(rare)

Blood-clotting problems
in newborns

Table 31.2



Digestive System

swallowing iglotti
epiglottis

-esophagus
(food pipe)

1. Tongue pushes 2. Epiglottis reflexively
food to back of folds over trachea,
throat. blocking it and channeling
food into esophagus.

\ |
\

>N muscle

peristalsis l-" ( ‘;I“\II contraction

\\_ || in esophagus

. A wave of muscle 4. The food passes into
contraction called the stomach.
peristalsis moves
the food down the
esophagus.
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Digestive System

esophagus

muscular
wall

pyloric
sphincter

duodenum
of small
intestine

Fig. 31.4



Digestive System

small intestine

duodenum: -
receives chyme |/
from stomach |
and secretions
from pancreas
and liver

jejunum:-
region of

most digestion
and nutrient
absorption

ileum: -
absorption

continues large

intestine




Digestive System

right —

lobe -

lobe

— common
hepatic
duct

hepatic —
ducts

common
bile duct

pancreas

duct

duodenum of ‘.
small intestine

Fig. 31.6



Digestive System

large intestine

colon:

> reabsorbs
water and
vitamins

ileum of

! small intestine
receives

material
from small
intestine

ileocecal
valve '

a éndix
PP rectum:

end of
digestive tract

@ 2011 Pearson Education, Inc.




Digestive System

o
-
™
ke
T




Digestive System

coenzyme @ substrate

Fig. 31.9
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Fig. 31.10



endosperm

seed coat (bran)

embryo (wheat germ)

Fig. 31.11



b

\ White rice,
\ white bread,
N\ white pasta,

potatoes,
soda, and
sweets

f Use sparmglyf

Dalry or calciu

m.
~ supplement,

) 1-2 times/day \

/" i
Jff
/ _
T~ —

Multiple vitamins /’

for most

A

_—

o » oy

" Fish, poultry, eggs, 0-2 tlmes/day \A\

o Nuts, Iegumes,
LR S

1-3 times/day

Alcohol in
moderation
(if appropriate)

Fruits, 2-3 times/day

_H

"3

/ Whole grain foods (at most meals)

Plant oils (olive, canola, SOy, \

~ corn, sunflower, peanut, \ \
and other vegetable 0|Is) \ h

/ &

/

Daily exercise and weight control

==

\
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High-fructose corn syrup (HFCS)

Refining sweetness

Corn is converted to high-fructose corn syrup by adding enzymes, creating what has been called a “biological novelty” for the human body.

o 9 o o ° e More

Kernels are steeped in122° F Steeped Spinning sepa- Gluten and starch added
water for 30 to 40 hours. cornis rators pump are suspended in

ground, germ away liquid; a centrifuge Fructose is

breaking the for refining removes gluten, 2 a sugar found
germ loose into corn oil; leaving starch. naturally in

fruits and

from other remaining honey.

components. watery mixture I_ .
is ground a G B _ _
second time. 0 00 Adding enzymes con-  Adding low- to

A -t I:- verts starch to glucose; medium-

further enzyme treat-  sweetness glucose

ment increases level of to fructose makes

Some starch is dried sweetness until syrup  high-fructose corn

and sold as cornstarch. becomes fructose. syrup.

McCLATCHY-TRIBUNE

cleveland.com



High-fructose corn syrup (HFCS

Creating a Ubiquitous Sweetener

Coam syrup is found in many food products, ingluding “all-natural products.” Though demonized by many as a leading cause of obesily in

the United States, evidence suggests thal it may be no difierent than the refined sugar it often replaces. Although the components of
] =fructose corn Syrup occur naturally in foodsz_ it takes 8 number of mechanical and chemical processes 10 turn Sorn nio it HBGH- FRUCTOSE
CORN SYRUP

Com to Cornstarch A corn kerngl is roughly B0% starch. The extraction of its starch is largely 8 mechanical pr

QCERs

FCH

MILL 5T

o O
]

Preparing comn for processing Dy kernels are cleanad and Separaling corn's components Affer a cyclong separalor removes e corns Purification and preparation
then steaped in water. Once softenad, [he corm IS coarsaly oi-rich garm. fing grinding releéases slarch from [he i . et CAUqi The starch is further ed and
ground fo break apart the germ

L in screens. A cermrifuoe separales ihe oglutan (profein) i drated for procassing

HYDRATED STARCH

needed to convert the starch to fructose and gl

SWEETEMER FOR
PROCESSED FOODS

42% fructosse, 53% glucose

ENZTME
MALTODEXTRING x
& CORM SYRUPS SWEETENER FOR
SOFT DRINKS

S5% ructose, 42% plucosa

P‘rocﬁsing with ENIymes The hydraled cornsiarch o (Rrough INFee eNIyTe D

that break down tha long af Star Simpla givcose. The st ennyme chanoes

MEESES
ir
Sovmd of the IUCoSse info ruciose, making 4:"% TLUCTOSE SOrm ST

Tesary MoCall for The New York Tisses

nytimes.com




|s this food?

Values are a
| 0 calorie diet, | LESSIES ™,
e @20
RBONATED WATER. HIGH
gaucrose CORN SYRUP, CARAMEL %%ff
COLOR, PHOSPHORIC ACID.
NATURAL FLAVORS, CAFFEINE.

NED UNDER AUTHORITY OF THE
‘c:a'ga-Eco'.A COMPANY, ATLANTEA.
64 303138Y A MEMBER OF T
COCA-COLA BOTTLERS o
ASSOCIATION, ATLANTA, GA J0ect

CAFFEINE CONTENT; 34 mo/1211%7

pieﬂ“p
feC':."

+ www,coke.com

occasionallywright.files.wordpress.com



Another way of teaching?

@W AN

academics.tjhsst.edu

Toilet Park & Museum
Suwon, South Korea
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