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Digestion




6.1 — The Molecules of Living

IENELI]
IPIGSIRPIOLEINS!
2 EXplainreWicaIBhYdrates, lipids &
Proteins are synthesized and broken
down

s Describe and perfermitests to identify.

macromolecules l




Macromolecules

a Macromelechiesiane
erdanic moIECHIES

shhEsENRcIUEENcaRIphY drates, lipids,
oreielnls, clnlel riticlele zlefefs

pllhese macromoléectiés are all createad

firom smaller subuURIts

lange; complex




Asﬂing & Disassemblinc
Molecules

Figure 6.2 This simplified

2 Macromoleclles
remwe” . diagram shows how
are assembled S

th roug h HO"HYHO—.—H together (synthesized) to

form macromolecules and
dehydration

broken apart through
HD.—“H hydrolysis.

SyntheSIS 0 Dehydration synthesis

SNIEVAarE Droken - ®
downithrough “
Ryarelysis )@@

heaCLIORS » "HAHU .H

9 Hydrolysis reaction




BRREY, Can PENGIaSSIEdras) simple sugars:
(made up of enereRtwerindividual
stgar units), or polysaceharides (Which
are long chains of' simple sugars)

F



slDIsacchandessar
Monosaccharidesiended tegether-
examples are:

> glucose+fructose - sticrose

> glucesergalactose - lactose
> glucese+glucose - maltose l



Pr on of a Disa

Note that thisSpSRaNorm 0ff dehydration

SYAHESIS
CH,0¢ CHL0, CoHy00
dehydration
H H synthesis
+ b g . e .
OH HO hydrolysis
reaction

glucose glucose maltose water

nonosaccharide 4+  monosaccharide — _ disaccharide +  water

Figure 6.3 During the synthesis of maltose, a chemical bond forms between two glucose
molecules, and the components of one water molecule are removed. During the hydrolysis of
maltose, the components of one water molecule are added and the bond is broken, yielding two
glucose molecules. (The double arrow indicates that the chemical reaction, represented by the
chemical equation, can proceed in both directions—from left to right and from right to left.)



n Examples of Polysacch

uAllFelrtheserare
EXAMPIES O]
POIYSACCHERHEES

ENNENNEYAGNAGIE
IRdvidtal sugar
URIGS are arranged
GEetermines their
SfiaPe and function

Figure 6.4 Compare

the structural differences
among starch, glycogen,
and cellulose. Notice that
all three polysaccharides
consist of glucose subunits.

.
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subunits

(/\ starch
ﬂ §
X glucose

potato

oo, §
- glycogen
s 4 ™ £
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subunits

liver

cellulose

glucose
subunits




arides - lzircje 9ol nlEENe;
NOSECCHEEINESHIPISIOIRMONOMErS)
ellulose

I Pleiplt ilgee
N RdIGESHbIENYAIUITERERZ/ITES
S vcoagaen

# Quick energy storage
are long chaimsieirglucose in plant cells

| IS “animal starehi; composed of long
nains ofi glucose stored infanimal cells (musele

andiiverss



https://www.youtube.com/watch?v=wxzc_2c6GMg&ab_channel=TED-Ed

molecules
ater(nen=-polar covalent
bond ol IH and @)

s Energy storage molecUles

m Also function as structuralfcemponents (building
membranes), insulation; eushioning of organs,
and hermones



https://www.youtube.com/watch?v=5BBYBRWzsLA

u| [LipIas consISHEIRGIVEERCING S-Ccarbon
chaln)lancNEbAaEiESHAVAeSE
COMPOSIHERNREVAZRY)

dehydration

synthesis
e
-

hydrolysis
reaction

glycerol 3 fatty acids 3 waters

Figure 6.5 During the
synthesis of a fat molecule,
three fatty acid molecules
bond with one glycerol
molecule, and three water
molecules are produced.
What happens during the
hydrolysis of a fat molecule?




FAlSTarenmenpo)

IUEYACONIGIRGEISSOIVENn Water and tend 1o
iermEgiekUIESE

(IKIEREIENENVIRETarSalad dressing)
OfE pUlESTelfat into smaller drople

EmulSiiersiaveErRMenpolaRENdAhichiattaches to the fat, an
apolareEndavhIcChNRtEIaCISAVIthRVaIEr molecules so that the

Saturated have' ;|- rdoublENIBRESHEIWEEN carbon atoms INRHE
chain (all bonded torhydregen)rand tend to be more solid at

room temperature and erreakidown
Rigid & straight (animal fat)
Unsaturated have deuble bond between carbons

Polyunsaturated have multiplerdeuble bonds- the more
polyunsaturated the fatty acids, thermore liquid the fatwillibe at
eem temperature due to kinks in the chain and thex =15 E NS
erreakidewn




AVOCADO: Hello I'm
good fat

BACON: *lights
cigarette* *punches
avocado*




u Composedioaminoracids

sPARREmIneracIdiasiarceninalicanon atom withra
canpexyigretpNE@@E)Eienerend and an amine
grouprattherotheraiNI=s)

snhererare i difierentfamineracids
m [The portion of thermeleculerthat varies between

the different types Isicalledithe R group
(“remainder”) which classifies: the amino

B Essential amino acids (9feuireli 20) cannot be
made by the body and must lbe consumead

treughiieed (histidine, Isoleucine, vaw

-L



Representative ami
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Structural Formula

HxN— {_I':H — COOH
- R group has

a single
carbon atom

HoN— CH — COOH

R group has
a branched
carbon chain

0]
H;N— CH— COOH

R group
contains sulfur

H H
. //
H=N=C—=E H;N— CH— COQH

~o |
phenylalanine R group has
a ring structure



https://www.youtube.com/watch?v=JQZQiEdOPJY

Protein Synthe

a

B e humanveeyAcanrsynthesize 11 of
ther20iamineraeEies

sN\\ermusEtienpepialnrtie other 9
(kneWnRras essenticiFamING: acids) from
ourdiet

dehydration
synthesis

hydrolysis
reaction
amino acid amino acid dipeptide

Figure 6.7 In dehydration synthesis, two amino acids bond to form a two-
ubunit molecule called a dipeptide. Hydrolysis breaks the peptide bond
hat links the amino acids. The R groups are shown here only as “R,” because
hey do not take part in the reactions that make or break peptide bonds.




" Examples of Proteins in your
, Bod

u BiologicalicatalyStSEalllEnZyImeEs are
PIELEINS

) CellNtransperiyatEsTpar- Ol the bilayer

SPARGIOEIESE Preteins that
URcHeRNRNMMURENESPONSE

s ormones - insulinpgrewtnrnormone

SEnergy source - body Usesi protein wWhen
ipId and carbs are lacking

sNlransport:molecule - hemoglobin
transportsioxygen in blood




Protein Shape

BPASWYOU CARNSES)
Proteins canhiayve
Many:SNEPES

s Nlne shaperoita
PrelEINTMEIECUIENS
ehitical to'Its
iUpeHon

Figure 4-3 Essential Cell Biglogy, 2ie. (D 2004 Gartand Science)

sNIeSSIef the 3D structureroifarprotein is called

sisalbFtemperatiure, pH can changeitie
Shiape or denatlre proteins


https://youtu.be/p9XHI_26cPE?si=eZ3vtBqeKa6vs1zT&t=556

Inte a solid like
aclds, salts etc.

Urther bleeding

% Proteins! clumpitoEEHIE
SUbStanCEIdUEROIED

> BlogdlClotsitompreEVEnE

> Coje)lnle) clp) e

~PErmanent andn
Veur egqg)

evensible((Can't UNCook

ra


https://www.youtube.com/watch?v=cNXD10-r6QE&ab_channel=DAVIDSFEED

n Testing for Macromole

u [here arelexperimeEntal tests we can
PERORMtONREICaENRELRES or not a
fejele] Seinlole coritzlins elifiiEale
MACHOMOIEEL

u These tests are:

> Benedict’s Test — forreducing (simple) sugars

“bBiuret Test — for proteins

> Stidan IV Test — for lipids



left to right: fructose glucose sucrose

' and sucrose.
because sucrose is a






positive result  negative result

- 2 layers - one layer
- top layer is - color is evenly
orange-red distributed




Vitamins and Minere

a Beth vitamin

IRErals are key
COMPONERLS
GheedY,

ical reactions in L
EN\IGEMIRS are IGCempounds that

eften help enzymesHiinction

siVinerals are inorganicicompounds that
make up essential components of:
HEMOoglobin, hormones, enzymes;and

Vitamins l




\J Deficiency

a NightBiincanESSHVItEIMIRMASEEficiency.
a ScurviZVItarmInNEIHETCIERCY (Vit C: helps
malntai CONNECHVENISSIE)
8 RICKELSIVItamiNPAEERCIERCY (Vit D: helps
WitirGalCIUmNERENRIIOSPRONUS
dBSOPLoN=NEalthyNIBHES)
> Government puts it inrmilk
Because we live in Canada
Water soluble vitamins: Brand
' BipidsSelubles A, D, E, K



https://www.youtube.com/watch?v=ISZLTJH5lYg&ab_channel=TED-Ed

s Enzymes anefyoloyical

u ey IncreaseNeachon riates by
releltielrie) £nl= activat (@moun
OIRENERGYISHEHUInearorstart a
EACLion)

m A IS @ SUDStaREE that speeds
P the rate of reactionsibut isn‘t used

Uprin the reaction




ACtIvation Energ

o\ ARtHENIMOUNRT Off energy,

NEered torsta Smical reaction

5 ERZVIMES

enzyme

This 1s Ex with I ]
. enzyme
1mportant

because we A\ e
save “
energy!

Progress of the reaction ——»


https://www.youtube.com/watch?v=wp_yyDEEC3k&ab_channel=Study.com

[image: image1.jpg]Ea
Ex with without
enzyme | | enzyme

Reactants
AG

Free energy —»

Products

Progress of the reaction ——»
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Enzyme Specifici

ibStrate and stresses the

B AT CHZynCIDITHe S1
plCima way: that makes a

bONAS ORI
rCACHIOMIIMOLCE

S CIKCY L0 AN CHIZAITICES

0 Slocaie
substrate binds

B Fach substrate can onlyzbmditorone enzyme.

dCuvity 1S 1ts shape.
PrrdnicnZyme where the

o s tneenzyme Is the lock
and the substrate is the key>@nly: the correctly, sized
keyawill fit the hole (active site) and open (tUrAleR)
hENENZME




Coractors + Coenzvuns

u| Cofiactors - InoKe Jr]Jf“ shemicali(ion) that aré
NEECEd ieran SNEICalty out its activiby,

» EX) Zn, CU, Mnl rs, ng 9 ;_

2 COENZYMES N ORIERICAIIGREPIOLEIN) MOoleculE!
gt DINEN e e ERAMENGIEID It function:

SEX) Vitamins-carry chemicali groups between
enzymes (NADP carry electrons)
:

-
l‘- »

Ascorbic acid — Vitamin
C - CHO



https://www.youtube.com/watch?v=1ALt2g3Co8g&ab_channel=BethanyRowe

@ The substrate, sucrose, is made e The products are released and the enzyme
of glucose and fructose, which is free to bind another sucrose substrate.

are bonded together. glucose P
' (® Water is added.

fructose

@ The bond
between
glucose and
fructose is
broken.

() The substrate binds to
the active site of the
enzyme, sucrase.

h

enzyme

Figure 6.10 In this
enzymatic reaction, the
disaccharide sucrose is
hydrolyzed to form its
component simpler sugars,
glucose and fructose.



http://www.mcgrawhill.ca/school/applets/abbio/quiz/ch06/how_enzymes_work.swf

Feedback Inhibitior

[Shal form of:
allostericegMauBRNRNVAICH the final
ofoclliet of 2| Jekc|tinige of
iedchionsacclimiiatesiniabundance.
With too mUChreRGRIST product
produced, the finalfproduct binds to'an
Site on the first enzymenin the series of
ieactions to [LSractivity.

&




eedback Inhibitior

Inhibition of the pathway

e y&‘ <

Intermediate Intermediate End
Allosteric site substrate substrate product

SRR B

Enzyme 1 Enzyme 2 Enzyme 3



https://www.youtube.com/watch?v=n2aFxqm2QKI

Optimal temperature for Optimal temperature for

typical human enzyme enzyme of thermophilic
(heat-tolerant)
bacteria

temperature and enzyme activity
F 3

INCFEasing
ENZYMe
activity

aptimum

temperature

I I | I
30 40 50 60 YO
temperature {9C) g T——

Hate of Enzyvime Activity




%n
;
:
:
3

ODptimum pH

Enzyme Activi

A&

INCreasing
ENZYME
ackivity

pH and enzyme activity

optirmurn
pH

Optimal pH for pepsin
(stomach enzyme)

Optimal pH
for trypsin
(intestinal
enzyme)




n Factors That Affect

lEmpEratre

Figure 6.11 The activity
2 . p H of an enzyme is affected by

(A) temperature and (B) pH.

Most enzymes in humans,

3 " CO m petitive such as trypsin, which helps

g i . 1 break down protein in the
I n h I b I to rS (flt I nto small intestine, work best
at a temperature of about

Enzyme reaction rate by temperature 40 °C and within a pH

aCtive SiteS) range of 6 to 8.

ANBREcompetitive :
IRkipitors (fit into
EURER sites & change
thErshiape off the
Enzyme) 0’ ° Temesturerar

m
N
<

Rate of reaction
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Review Videos

r



https://www.youtube.com/watch?v=6oNb4VEvy8I
https://www.youtube.com/watch?v=fR3NxCR9z2U&t=291s&ab_channel=CrashCourse
https://www.youtube.com/watch?v=nRq6N5NGD1U&ab_channel=StatedClearly
https://www.youtube.com/watch?v=nRq6N5NGD1U&ab_channel=StatedClearly

6.2 —-Th

Human Digestive System

e Digestive

Mouth Salivary Glands
Teeths
Epiglottis Pharynx
Esophagus
Liver Stomach
Pancreas
Large Small
Intenstine Intenstines
Rectum

Anus




Importance of Digestior

s \Wemeedoreniaifotimutrients from
thEOOUSIWENER

5 FeOWeEVERtHENOLENaEWE eat contain

| INOMS that we may not

e able tor use aireculy,

shliherefore, our digestiversystem breaks
@oewn the food intertinits that our cells

@l USE

b



The Digestive Tract

| of digestive tract
u Bedins atimottaraiCiEREsVitrtEranus
URCHGRS
~INGESHOOM
S IDIGESHON

S ABSOrPUGR O NULHENTS

> Elimination of wastes

12

_
> Breaks food into small pieces
> Increases surface area for enzyme action

> Enzymatic bre ‘ akdown to small organic melEGHIES;



The Digestive Tract

of the digestive tre
COSa

2 EDPIEUISUPPOREGNNVACORNECHVEISSUE
5 Glanauiarep telaNCElISHIHOUUCEENZYIMES
2 GEPIEFCElSIPrOUUCENTHUGCHS

m Loose connective tissue
Contains blood vessels
B .ymph nodes

1 Musi - 2 layers of

wllengitidinal— outer; runs along leng

2 Circular — IAREr; encircles tube



Wall of digestive tre

Copyright © The McGraw-Hill Companies, Inc. Permission required for reproduction or display.
adventitia o T .

lumen
mucosa

submucosa -

muscularis _
circular

muscle

longitudinal
muscle

5erosa



The Mouth

cal digestion: o<¢jirls Inl el

outh l=re food 19 formeeligior:

polus“ criraticjn cniayyinie) zlslelite)gleli[S
frlecler) |

- Chemical digestion: Salivary
enzymes that beginfterdigestion of
starches into disaccharides are
secreted from the 3 =\l




Adult Mouth and Tee

Copyright © The MeGraw-Hill Companies, Inc. Permission required for reproduction or display.

premolars (2)

canine {1)

incisors (2)

= Fig. 14.2

" 24

B AR

periodontal
membrang




» Ourtenguen Sfed Wit taste buds

» lastebuaesia
IGERGIRALHE
In our fojoje]

PIFSPECIfiic chemicals




= No/dIGESHIERMMERE

8| SPace; at thEe DACKIGIRNE
throat

2 Receivesiairiirominasal
Cavity anENeeENem

Breathing

Mo
sESWallowing |
o closes off 2 —— g |
internal nostrils (nares) IR (I ||| SEeeses
- moves upward /i cpiglottis
URder 1

Trachea

SPATRVAYS close offi

2 BelUs of food moves
dewWn

Ingestion

Epiglottis

Esophagqg




The Esophagu

s hE tongUE PUSHESIIE
OIS G COENALORNIIE

% Area of 4 B
W Contraction | gl

SNhE SmeLtHNMUSEHENN *
LENESOPNEAG LIS CIEES | =t
WaVes of muscle
contractions, known as

, that push the
leeEteWards the
StOMach and enters
GAreUghrthe




The Stomach _

Stomach

Esophagus

Gastroesophageal
sphincter

Pyloric sphincter
Duodenum

Direction of
movement

of peristaltic
contraction

Movement
of chyme Peristaltic
contraction

© 2001 Brooks/Cole - Thomson Learning



u ihe stomach) i =SHepECReIEEN)
SENVES Sl a e0ESIoaUEISIENaNENE
SiteloinitaIRcheEmical

MUuCoUS
membrane -

a e steomachican helERaEUENSSH L Of
fojo)el =lplel coipiecllnls zlojo)tie S0)0) ralk o)f
COINOSIVE gastriC JUICEs

N secreted from cellSHIRInGrthe
SLOMAEEH protect the stomaciiwalls = =
[eMNIEING digested by its contents =i -

¥ (Clesedrorii on bottom by



Gastric pits

€ 23
5 8 B
- u M
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= ‘= ¥ B =
s> g 588 &8
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Submucosa




Stomach

c glands

¥ PIOUUCENGRSUICHUICE
21 Chief cells

2 S=craie pepsinogen
_ Inactive fornsl of praiein) <Ayl

= Secretes H(Cl
O PEPSINGUENILO
m Decreases bacterialfgrowth

W Preduce thick protective mucus layer



5 OpPERISORENRISLON)
_ rlelleggjzjeiar ylor
SNECHONIEECTEASES

|
o))

15 oroeltjet]eg

m Mixing of food with gastricjuice
wEorms semi-liquid called

sNRItiationreipretein digestion




Protein Digestion

u Proteins anuipolypEPLUES are
2y Elfefa prlalaci)es

s Anlenzyme;
IS PHOEUCEGEN:
thestemach

SNRIS enzyme WOorks'aleng
With the hydrochloricacidin
the stomach to break down
the polypeptides into smaller
URILS




Stomach (Con't

nisiused to slow the
ghrthe digestive

5 ARGLNERENZAIM
MOVEMENNGN;
System

aliFthermucousHin 2HEstomach breaks
deWn, an ulcer IS foRmEs

SNINISHIS dangerous becatise beneath the
stemach lining there aremany. capillaries

F




" Absorption in the Stome

s Because VeryAIENoRthe tnick liquid
called Bgisiproduced in the
SEOMECHNSIaSOIIEENErRE

shlihestomachialssensismall amounts 61

salts, water, anuEiniiammatory.
medicines such astAspirin, and alcohol

F




The Small Intestine

Elele of & eelrts

- — flfge geet]

— PHNCIPAISILENGT; (mostly,
chemical)peiRallinutrents
- — second sectionreifsm. intestine (2-3m)
— Sjte of Off nutrients
, — third section of sm. intestine (3-4.4m

— absorption
— MoVes food waste toward Ig;



Duodenum

“alilese bicarbonate ions (DasIC)
theracid (pH of gastric JuICESIgEES fhom
225000 9.0)
NEREGEIVES firom to
fatsH(physicsidigestion)


http://images.google.ca/imgres?imgurl=http://www.organdonor.gov/student/images/intestine.jpg&imgrefurl=http://www.organdonor.gov/student/access/organs.asp&h=175&w=150&sz=6&hl=en&start=5&tbnid=1RJ3m8mqedQR9M:&tbnh=100&tbnw=86&prev=/images%3Fq%3Dsmall%2Bintestine%26svnum%3D10%26hl%3Den%26lr%3D

Mot
PIaGENN

shlihe interior o thersmall
Intestine is lined WithR'ii;
Which are small finger-like
prejections




x [hevillirincréasertherstiace area of:
aSEHPLIGN

shnecellNmemianEsioiftne lining of the
smaliNintestineraisomave folds, known
as




5 he villifcontainsicaplliaiES thatiaidSOn MON0Saccharides
and amineraEIEs

= ihe larderlipIa MBI EcHEstaneransored by the lymph
Ve SS e I S Copyright © The MeGraw-Hill Cempanies, Ine. Per required for reproduction or display.

blood '
capillaries

[
& goblet
G| cal
o

lymph _-."\||
nodule

Section of intestinal wall




DigestWAbsorption of Macromolecule

starch glucose
(polysaccharide) disaccharide (monosaccharide)

® ©
enzyme enzyme
W ©© 6© S o

cells of
intestinal wall

absorption by
active transport

igure 6.22 The
onosaccharide glucose

s actively transported into
ells of the intestinal wall
n order to move into the
bloodstream.

protein peptides amino acids

§ enzyme “ & & enzyme :02

cells of © absorption by < (*]
intestinal wall © activetransport © o

Figure 6.23 Amino acids
are actively transported
into the cells of the
intestinal wall in order to
move into the bloodstream



https://www.youtube.com/watch?v=cEh2Qip0-E4&ab_channel=FuseSchool-GlobalEducation
https://www.youtube.com/watch?v=cEh2Qip0-E4&ab_channel=FuseSchool-GlobalEducation
https://www.youtube.com/watch?v=cEh2Qip0-E4&ab_channel=FuseSchool-GlobalEducation

Figure 6.24 glycerol and

Gl?rceml s fatty , ® %0, - o®e 2% fatty acid molecules
acid molecules A - e bile " emulsification 0g° %° enzyme
diffuse into the cells ) 00 %, >  o% o9, —_ :
. . W og° :
of the intestinal triglyceride _/"3 ; & _
wall where they are - absorption
resynthesized into I\ ._ Il l I A A0AN e il i ) i
fats, coated with : i 2 | _ .
proteins, and move b t"g__ }rlc?_" = - protein-coated :
into lymph vessels cells of m%% : ‘wp triglycerides
or eventual intestinal wall o o
transport into
the bloodstream. J L

2

Pl - | "3"
. o e

e Ll

Note: Food continues to move through the intestines (and
all"of the digestive tract), via :







The Large Intestine / Colon

ntestine:

¥ BlindrendreiRtiENEUENRLESHRAE
_ Appendix

I Mrejjeeiiep) gf cects]
Viay play arrolENnMigRtNYNRIECHONS
m Rupture may CalSepPERtORItS

J G

sAscending, transverse, andfdescending
POrtIoNS

MAPSerpLeNIoef water, salts
2 lerminates at the rectum



n The Large Intestine /

o ;
" 8 crwideand SN enG

a By the timefoouNEECHESIGHE
|arGENRLESHRENNSICOMPIELE]Y,

digested™=ING DIGESIHONFERE 5 S
sNnstead; the ColonE rssoning TR
L :,
- Salt R T
¥iGontains that 2 Y

|7 Sigmoid
= Colon

sneuldup of waste (with therhelp
eipcelltlese; / fiber) in the colon

thiggerseneNmpulses that initiate
arBOWEINmeVEMEnT




Defecation Refl

Copyright @ The McGraw-Hill Companies. Inc. Permission required for repraduction or display.

N FECESHORCEUNNLG
. . nerve
HECLUITINONAPEISIEISISENEECE

sensory
Siraieslisle) of Wellls R fbers
INIGELESHENEX Dol el
nerve
NREctaIImUuSscles "
CONLACE Motor impulses
) cause contraction
SARGIRSPRINCEErS relax [l
and rela)_(atlon of rectum
s DEfécation occurs Ahaksphislers,

internal anal
sphincters

external anal
sphincters


https://www.youtube.com/watch?v=JaXMGFShqDE&ab_channel=ScienceABC
https://www.youtube.com/watch?v=fT1Og1tjWwM
https://www.youtube.com/watch?v=jGme7BRkpuQ
https://www.youtube.com/watch?v=-9LTXO00aYY
https://www.youtube.com/watch?v=VzPD009qTN4

The Pancreas

u|eaii shapeafanEiSIESHIERING the stomach

o IRtersmall intestine ok
chemicallaIGESHoN

N ESPORSIIENO) (in'small
Rtestine) off acidiciehyinefiom the
stemach -




The Pancreas

digested
SHERERCRAINS

ENZYMES for

Sract on partially.
KRG tREem down to

wOther arerdiserpreduced by the

Pancreas and smal

SNERZYymes that brea
alse produced by t
IRGESHRE

INGESLINE
K downrnaucleic acids are

ne pancreas and small

&




" More Pancreatic Enzyme

u [he breakdoWnieiRcanmohydrates is du
(0 (WhichNsreaksidown starch)
(reaksidewnimaltose) and
(Whiehisreaksidown lactose)

_ ENZYMES
their fatty acids andralycerol

Preakeaown lipids inte

&F



J.

(oirezl<s dayyr)) enle
Welsies
nie [ier oracliicas bile salt
(Steredin 2r ), Waller)
thENat (CalSEN RGO

ermtiny globules)

ENhEse tiny globules of fathave -
aah@ge surface area to voltime The also

latiogand the ENzymes ant !
Woerkeen them more effectively,
s @ccasionally, a will

erm,WhichNsicrystallized bile
Salt


https://www.youtube.com/watch?v=wbh3SjzydnQ&ab_channel=TED-Ed

u| Stores (
fats)

u Galistenespusuaily,
IthergallbladaerranG
prevent the bile salts
rem aiding In fat
@digestion (and cause
ozlin)))

sNnepIgments in bile are
WhHat'gIVETECES their
characteristic brewn color




Regulation of Digestion

ry and Nervous Stim

5 RESHONENONESIENSIGRIFSTE, EtC.

N AGHVE HORRGIRIES! CISEIISESIS stimulates saliva and
gasticuicErsSEeenonNEnzymes, HCl, HCO;

Ele:)

-
4

4

peristalsis stimulatesSigastric secretion



Reqgulation of Digestion

noriz) Control:

N EGASHIRIIN

- produced \{vhen peptones (lzlfe/eNogeiilgiRE]E
PHESENNRFHIEISUONIEE

- yill increase gastric juice secre
) DIOOENIGWAGIFEIGEStION

B) SECRETIN

= produced when acidiciehyme enters the first part
of the small intestine (duedentim)

bicarbonate ion secretion fromithe
pancreasand HCI secretion in paietaifcells
- pH of duodenum



https://can01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fyoutu.be%2FlaPaezEsteI%3Fsi%3DsSjOq27vyGz1_JEU%26t%3D144&data=05%7C02%7CWayde.Putnam%40eips.ca%7Ca54f91f27b374e2cea8f08dd51fcc317%7C9e47afea5e5740c38443f2df4a2f4b3f%7C0%7C0%7C638756868241376643%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=malQRq2pTTSwL5om8LeLlI6lUgK2hP%2FkIwGQXQLSbxQ%3D&reserved=0

Regulation of Digestior

EECYSTO KNI (CCK)
= PrOAUCEEMVRERR:[11|[y X1« FaFEN R the Small iInteSURES
=~ Increases vils sadreijon cnicl ozlnldieElfiedgsifelgls
~ decreases cfzistric <nonyirie)

BIlINNVE Gasthic hormonEsHESININING

Diclastian plornrenas


https://youtu.be/saLZGxgPskU?t=169
https://www.youtube.com/watch?v=_kfB2qKjdgM

. gastrin
. secretin

stomach

pancreas

= Fig. 14.7

blood vessel



The Digestive System is linked to
many other systems:

IVOUSYAE] JJ(“J’]Y SES\/SUEN

CORNEINAUORMICHTIGHRES) regulation)

u CIfclatoyASySIEN@srand nutrient

L@NSPONE

Vitscular andiSkEIELIRSYstenm (provide
Structure, peristalsis)




Enzymatic Digestion

cconding to which

ats are broken
izymes as well'as

| ﬁ\‘jf’ olyzation 1S the oppoesite process of
deh

(process, that makes carbs, protein, fats




Enzymatic Digestion

outh

shSalIVaRyAd|cESISECHELErsaliVa WhICh
CONLEINS amylase ( 'r nctlon to break
cloWrl eelfeor) el reie ~)




Enzymatic Digestion

l. in n:
N [\ SPFOLEINEEIGESURERERZYMEISECeted by peptic cells

*moves through mucoUsNINNGRoRStemach until activateaisy,
HCI converting it inter =1 5[}

s pepsin breaks proteins INterChaINS o amino acids called
peptones

Pepsinogen "~



Enzymatic Digestion

(cCont=)
Rennin:

S GO Ul ESHIOEIININIIKSOISIOWALS movement through!

LHIENGIGESUVER I 6ls

CISkalloWsSHnBrENIMERGNIGESHandfanserb nutrients
ydrochloric Acid:

released from pzareEifcells:

functions to activate pepSINEFEN and convert It to pepsi
Kills microbes (helps in preventing internal infections)

rieleasedifirom mucous cells to protect the stomachiall
om! FEl



Enzymatic Digestion

ines and Pancre

dicy« )/ lentersieErsaliNntestines through
iflel nylorie sp'mncss AUIEEERNG a chemical
prosecretin io g conarieeliie
NISECHEURNSItERIESOIIECNRLONIE DI0odstream and
GCeliIECNONHENIENGEIEES!
ONCE N the pancreasPsEcetNitiggers the release

off Whichrneltralize HCl and
chyme by raising pH fromiZier~9)

bicarbonate

secretin m— —

stine



Enzymatic Digestio

3.

protemrdigesting enzyme
srreleaseditromipancreas; travels to sm.

Intestine wherentis converted into
by (@nother enzyme)

» trypsin converts peptones (small chains of
amino acids) into'even shorter peptone

chains
;




Enzymatic Digestion

ines and Pancreas (cajit))
. Erepsin:

Ngrouplonenzymesiitomithe small intestine

dNAdiPancreas |
Sunctionsolicomplietelprotein digestion
~ erepsins amino

- .
=) |

- from the pancreas

» from the sm. intestine

**+amylaseiand/disaccharase work together to compliéete
pof:carbohydrates

IV

¥
6lle]= 0




Enzymatic Digestion

. from the pancreasi(digest lipids)

A) —triglycerides broken
down into glycerolfand 3ifatty acids

Bﬁ — breaks down steroid
cholesterol (e.g. testosterone)

CZI — break down
phospholipids into glycerol, fat sand
phosphates




Enzymatic Digestion

- PrOdUCESHERSEES pile salts ———

(Enlulsify fEes — ,)ny.)JWJJ cljcjtlelg))

N UNISHPIOCESSHNEHEESESISIHiaCE alieal to speed Up

CHEMICAING JL_.JS:)EJJJ’]

"HIVEFaISOISLORESH WS RRENILEiilns A, By, ancib;
detoxifies (metabolizesySianmitiichemicals into
substances that can BEMEMBYEd DY the KidneysH

fine
sjaundice = ? (complete Inyour notes)
SNEINeSISI= 7 (complete in your notes)

1 U




6.3 — Health and the Digestive

1e whole bod

AEphysiologicall
[ =llS0) n)e

psychologlcal \

&F



calise Ulcens i‘r appEal and the
presence of blevdNRNthe stool

#iln some cases, SUrgen/may. be
ieguired to remove diseased portions of

bhe digestive tract



" Accessory Organ Disorde

 IRammatieRreirthe: liver

n S ANCHIORIGHIVERGEISEase where
RealtAVAIVERUISS placed by fat and
SGalF tISSUEe

= . Crystalstelircholesterol and
minErals build up in“thergall*bladder or dUek
preventing the flow offile

N . occurs when RBE'S are broken

dewWRrandrarsubstance called biliruis)
produced, turning skin / eyes yell




] Psychological Disorders

XiatNERN G52
s Bllimia
5 OPESItY
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