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Overview: A healthy diet satisfies three needs
Gilalial) GG LA giud duaual) 43l ddald 3 ki

| Fuel to power the body
da )OI (48Ual)) 3580 avall 2l 2 g Gl m
4 Organic molecules to build molecules
Gl dall sl 4 pinall Gl jall =

s |Essential nutrients—raw materials that animals
cannot make for themselves
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Chemical energy powers the body
da D) (ABUall) B 98I anuad) dgilansl) A8

Nutrients are oxidized inside cells to make ATP
Comm 53] s b S LY LA Jala 2512l o) sall 2SS m

Proteins, carbohydrates, and fats are the main sources of calories
A )l Gl prdl ) jaliaall g aall g &l jam o ST Gl g sl yaiad m
Basal metabolic rate (BMR): energy a resting animal requires each day
ol 3 A8 e SLa) o) pall daling Lo dusi g ebatd) aN) Jia =

Metabolic rate: BMR/plus the energy needed for physical activity
A geald) ALa V0 LAl e 3O Ad)) 4l Cilizas ulad) () Jaee 58 ) Jaza =

Excess energy is stored as glycogen or fat
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An animal’s diet must supply @se’ntﬁ nutrients)
4y g pall Aildad) 3 gal) Jo 5 gian o Gl gandl A A8 AU Ay
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= Essential nutrients cannot be made from any raw material

(O seal) (A) Al g) 3 g (s (0 Lgria (S W A 5 g jpacall 410200 o) sall

= Undernourishment—not enough calories.
— ) . [
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= Malnourishment—missing essential nutrients
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= Animals cannot produce eight of the 20 amino acids named
essential amino acids

4 9 pia Aina) alaa) e il s 20 ) e Al Lol bl gall (S Y =
= These amino acids must come from the diet
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A healthy diet 1ncludesT3771tamlns and many essentlal minerals
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= Essential vitamins and mineralsc,v w1} 0 )/ 4ugsall Galaall g clisalil

— Required in minute amounts CsPA) G dlim e el dalad) -

— Extreme excesses can be dangerous — 3_shd (585 8 g dda jiall 3ol 3N-
-A Excess water-soluble vitamins can be eliminated in urine ®
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— Excess fat-soluble vitamins accumulate to dangergus levels in body fat
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[M_:neral are simple ir inorganic nutrients usually reqwred in smaII amounts
AL LS L) anal) liag Aoy 4 Apgne e Al Mge 2 (lxall

— Calcium and phosphorus are erequired in larger amounts
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Animals ingest their food in a variety of ways
Cish Baan Lgmalada il gaal) J gl

= Most animals have one of three types of diets
EDAY alakal) (§ b gaa) S| gaal) aline 205
— Herbivores, plant-eaters—cattle, snails, sea urchins
el dlE b slall | ey Jie — calilall edIS) | lds ) eds) —
— Carnivores, meat-eaters—lions, hawks, spiders
Slall | il | 3wl — agall) aS) —

— Omnivores, eating both plants and other animals—humans,
roaches, raccoons, Crows

Oall | Al jual pall | Glaa¥) — ol gaadl g el e S IS Adail) daga e —
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Animals ingest their food in a variety of ways
Lok Baag Lgalads il gaal) gl

= Animals obtain and ingest their food
in different ways

Gub By Lgalah o Juaad 5 il guadl J gl =
— Suspension feeding G gally A53a)
— Substrate feeding e i s 4 dasy Las 23
— Fluid feeding Ji gualls Aal)
— Bulk feeding

Sy

A substrate feeder: a
caterpillar eating its
way through the soft
green tissues inside

an oak leaf.
Samy g 43 Jasy Laa (5200

Aoy JSB i) g8, alle
485 Jala 488 ) o)yl

lein ) ol Lo sl 5 yad

A suspension feeder: a tube
worm filtering food from the
surrounding water_throuah

its tentacles.
i A sV B3 all ¢ (gl gally g Bicia
Ul 0 Lo Janall el (e Lgalala

el Sl
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A fluid feeder: a mosquito
sucking blood.
L) (o gay 1 Ol sy (g2
pll 4aliaial

A bulk feeder: a grey heron
preparing to swallow a fish head
first and the rest next.
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Overview: Food processing occurs in four stages
Jal e day ) & Aadlaa g aladal) 2 Jaladl) ol ALl 5 LS

= Food is processed in four stages

Jal e day ) A dlallaa g aladall pa Jalail) oy

~ Ingestion Jgul)
~ Digestion aagl)
— Absorption ualkaiay!
— Elimination acall 7z LA )
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Food Processing £128d) Sagad

molecules

enterbody  %%.
i _/,,93“3 Undigested
" material
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HUMAN DIGESTIVE SYSTEM
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How is food digested? /‘ alakal) adad oy 8S

' 'Mechanical breaking down of food into smaller
pieces

Sy fuaally 8 i ahad ) aladall (5 3y =
/ Mixing of food with saliva (salivary enzyme + water)
Alad Cilag 3l g sle e Ll (5 ginall Clalll e Lalay =

= Movement through the digestive tract
elaall a3 saall (5 sall (e dpaizagl) 3liall M4 & 2y m

«' Chemical breakdown of |arae food molecules to
smaller ones (Stomach + Small intestir@vﬁd\bLSs

380l elaa) g sanall 8 jaal iy ja () Ll 3 Sl )35l iy o35 m
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= Mechanical digestion

Macromolecule
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Components

breaks food down into

smaller pieces
(5522 (e QUYL) (M) aagl

byshaa adad ) alakall
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Chemi i

breaks down large organ

Protein- Agiial (alaal
digesting 0
enzymes Q
D B
Protein G gl mjﬁ Amino acids
;-I-K‘H u‘g)au
Carbohydrate-
. .“. . . digesting O . {8 O O
&4
C accharitesy aan Slay 3l O -
i s gy S Monosaccharides

4 molecules into their
components
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Nucleic acid-
digesting
enzymes

>

|

peat ilag 3l
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leotides
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Fat-digesting

enzymei-

lycerol atty acids
Jodal) Lias Galaal
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Identi?yjth’e organs ©
'3:"3’2‘%”.\\3‘&%(\ s

s Esophagus

digestive system
}&1a)

Stomach 5.4l

<< Liver

Gall

Bladder
4ol sall Al gal) Pancreas +bS
Small
Large Intestine
Intestine . _
- :.-l. I f.h.a‘\ﬂ M:t&-\-" sglaay)

dgagd) 3 3 Appendix
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Digestion begins in the oral cavity - Bu ceaf
Al ciysatll Badgdi ey g

= Teeth breaol\i up food, saliva moistens Itu.m
9
Saadl Ol & A mﬁ“uu\ummgﬁ .

\/\2”\ u\_b,Jvt OUes'hOﬂ oMDQ\oe\S-\
— Sallvary enzymes begin the hydrolysis of starch . ..%
)® ‘oo.eu CANETAT e T T—"—-= )
Ay — W :

N elally clall Julany el il
Gl 2\G \Ppm-o‘u\ e

— Antibacterial agents Kkills some bacteria ingested with
fOOd [ (goas C38 Yy Solias olss oo vl

euu\@ujmm)ﬁg\u@g)@uw\ Sl sall Jiss —

CodL)
7=/ The tongue tastes, and moves it toward the pharynx

o sl olails 48 jay s abalall Al JS LS calalall Lol G353y m
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. Teeth Sl
The human oral cavity

Incisors
ol sl
Canine <l
Premolars
ol shll
Molars
ol
“Wisdom”
Tooth
Tongue Jaad)
Sleadl)
Salivary
glands
Aglall) askd)
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(s pharyny 59\ Egophagus w—d‘l
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= The esophagus is a muscular tube connects

between _pharynx and stomach. It takes food from
the throat and i ' .

G Axixi g lall (ya alakall 34055 Baeall g agald) G Joad Galine Gy puif (5 yall

% Fag > 25=d) sl sl Jiy)
= It moves food by wav le contraction and
@afﬂans called peristalsis. | - CCov.
. WPl —
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OwW eSO nagus conducts 1ood 1rom the pnarynx 10 the stomach
I\J@ ) 92 -

2

Bolus 41@"'\ G\é'\ @yd\

Esophageal s 1b ‘ ‘KS“
(contracted) Ls"‘&

(W)G,An,ﬂwuauus"‘

U a
‘(‘ / [ Bolus of Food e

Al il

\L\ é) ~ . ‘ Bolus of Food V passageway and push.ing bolus down
\)Q’LU( Vo) ! ( e\g_kl\ 4.4335

Muscles relax allowing passageway
e —
to open

)«J\ C.A-ul.\ﬂ i lcazl) GA.U.\
Peristalsis moving a food bolus down the
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Stomach azall

Stomach is a muscular, hollow, dilated part of
the digestive system located between
the esophagus and the small intestine. The stomach
wall has thick muscles.) These contract to mash the
food into a(water soup ralled {'chyvme")

"G sl " s i pay il 38]) (e Aalil  Jagle Saeall Hlan

= Stomach lining produces strong digestive juices
(Gastric juice). These create chemical reactions in
the stomach,| breaking _down and dissolving _its
nutrients.

oy suanll 1 ((azall juasll) (568 aals juac saxal Ay ) 55
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Stomach Juice/(gastric juice)
g al) uanli

= Gastric acid is a digestive fluid, formed in the stomach. It has
a pH of 1-2 and |scomp sed of: PV Iy 5 95\(_3\{;‘\” (7erB $i\
(U Acid (HCI 7 (4518 5,4 ) Qaalal
A = HQ«\
— Stomach cell waII secrete hydrogen)g which
¢§tcomb|ne to make _HCL The acid: plays a key role in_digestion
g of %r%Ems, breaks food , by activating digestive enzymes and Kills
9 K\ \DCACS\CT‘\O\- oant: Dacteria

Sl ol )51 5 pugll Giadla A sSa 2t LAl I 5 g el g Baeall las LA 8 —
NS WIS 'S I% ,,\r.’)-‘s-.‘j\d-ﬁa‘:ée\*kﬁ aaladl LSJA-’LASU-CUJ-J‘ em*’ct—‘*éju ol

5 2 - ”Fquu\-_f;" ‘ge2u ( ('\S&?)\J“" Gﬁ.é-’daév’-\\
Pepsin Gl a3t SRayd Gae

— Pepsin begins the chemical digestion of proteins
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Question
J) o

= What prevents the gastric juices from digesting the walls of
the stomach?

\B\=o Coanall jlan Ayaadl 5 jlanl) aagi Y L m
CD{ Mucushelps protect against HCl and pepsin
Ol 531 &l ) 51 5 Hnell aala (e 4Bl e Laladl) ac by —

- Secreting pepsin in the inactive form of pepsinogen

Qew c@lmlng the stomach are produced about every

3 days L AL 520 S saxall ashanal) LA z ) 22 LS

—Gastric glands do not secrete acidic gastric juice
constantly.
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"')Svc&S;)\‘N “The small intestine

s)3ad) Galaia) g (Abassl) adagd) dlas] i ) guand) 488011 o laaY]
: x = é\o‘ e

Small intestine is the part of the gastrointestinal

tract following the stomach and followed by the large
_intestine.and is where much of the dlqes |
d takes o LS
s Ja,.u‘__[y,sw), o)) OO Gy R

\')

(Alkallne » pancreatic juice neutralizes acid chyme
Hel = PH: -2 L 4] . A
: (aalall ey dpae @) puly S3) 3 jlaall o ga3 =

= Small intestine IS, named for its smaller diameter—it is about
6 meters long OS»P \Q}‘O@ oe\) ’ yé" e 6@
6 s dw ledsha o) W) — leiysad Hlad 484l an) elly mm gu.Q\J\ Ciiaw ®

("—d" / (SJ)b/s..s ((\J Qe'sQQ\ Dbl
m KEnzymes)m the small intestine contmuerocess

(s..a.é\ 4\_1qu claa¥) LA Gla H) Joal 57 m
(45.9\4&\9 ')\.DU aay \ A,
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= Surface area for absorptlon is increased by the length

and two things:

. -

- - ')',_ j&WY\d#&wy\c&uﬁWJb} ut
@) Fol

Folds of the intestine lining elaa¥!) dillay Lk,
o NL o
@ Fmger -like\Villi Yl i el
8\,_9 ,. The small intestine
383300 claaV)

M— Y 1 ¥ _

ol ain Diaa
3

Fingerlike villi
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Liver’s many functions
dayand) ausl) (aila g

=Blood from the digestive tract drains to the liver
2SI 8 dpaagl) SLEN e SV a2l Cuaym
=The liver performs many functions il sae 20 4 i
— Stores glycogen (converted glucose in blood)
Al 8 A0 (s L ) aall 8 0 sa sall 5 S lall S Jsaty —
-- Synthesizes many proteins like blood clotting proteins
adll Jalad i g 5y Jle Sl 5 5l eliy o 68 —
-- Changes toxins to less toxic forms
e 3 Sl () o ganadl 28]l J gy —

Produces bile
- . - e
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mgﬂ\ SWB)SS’W'( Qe \“ .
e\ Large Intestine - el claaY)
= Substances (not absorbed in the small intestine) such as

sgare water & mmerals are absorbed throu
YA IR (a\mb) 29 R) UMD rEGL
M‘S\g‘ oo ‘

leBlaial oy (Oabaally slall Jia) Zaal) elaa¥) (& aiad ol ) 3 sall m
d_\ WJ@J\”) 5\’L\MUUQ A.L.\Ld\ cL&AY\ J_\Aé\.bu\y
fa)\wawuﬂbww @ O, ~ QY
= The remains are formed into brown, semi-solid feces,
ready to be removed from the body

= Diarrhea occurs when too I|ttIe water is reclalmed

;Ld\ PRS- PAPINY Y e Nl Chas,y m
QJ\M\, U'“wd"fé casd l\ﬂ;:lh-‘ d.g.j-:;\ S‘-ﬂ\:ijl\le-cc

= Constipation occurs when too much water is reclaimed
LAM‘JAJAASY\M claay) aiai Y ladie dlual) asyg =
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-\ Bile ade in the liver and stored .n the qall
bladdgefore attack b@ancreatic
enzymes (A_p_Lo.Ggss&_pth%I_tQLms_a_quuLd_KnmALn_as_an)
_emulsion 9} P30 b (g 2, 6ok Ke S S
'60,3)4; ;\‘)'_23 3\ MA\J&-‘SJ emu%,p“iﬁ.es c‘\_ W L
Aol (B O30 & ey a8l J 4l jaall B lasll (s A
Glay Yl aagd o) df seall OOaduly a8l a5 Al il
(e Bl (e &) dulog Ll S

, 4 x"s‘ :."\ VY . ~
- Un-emulsified fat usually passes through the
intestines and is eliminated in faeces

DA ae A5 Ay Sl Gl 33YL auagd ol (Al G saall-

This Presentation is NOT an Alternative to the Textbook! 1st semester 2019-2020 [] o ; ral 5




Appendix Y Lusd sl aRdaly sbed) ko
29N LRGN oo, e 2 N ay o (w &
Pl s U &= v J
— Located near the junction og small intestine and coIoD

— Makes a minor contribution to immunity

S avall delia 3 DLl aalus —
oY \Gall Bladder \ &l da gl
( w8500 S ahess\
A small baglike part under the liver. ol eIt

45"&/‘"5‘ e, paly my 3 Cawel o)

It stores a fluid called @ which is made in the liver
) yall Alia sall Jala 2SI b 45 Sl A g) jiaall 3 jlanll (a0 24 @
: W ANPIY- I
It helps to digest fatty foods < ¥ @y ~L—
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Large intestine

(colon)
Bl slaay)

(055

Small ¢ lxa¥)
intestine dada)

Rectum piasall

\Anus

g

445135 3alall
daliaa il

Large
Intestine
A2l slaay)

__ Appendix
Cdgagal) s 3N
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Salivary
glands
Mouth /
Esophagus
_ Stomach
Small

intestine

Pancrer

Large
= intestine

Rectum

Anus

A schematic diagram of the
human digestive system

Oral cavity

) iy gas -
-
gue oudl)
Mouth adll
. o Pharynx agld)

livary glands

Aglall) aaa)

Esophagus 54l

Esophagus

Sphincter

Gall bladder
Ayl jial) Ala gal)

Pancreas (LSl

Small intestine
43840 plaay)

Small
intestine

Large intestine
ALl elaad)

Rectum asiical)

Anus gz

comamomrbhe-human digestive system Cbad¥) (B akagd) gl
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Nutrition and Digestion

) 5 Az

& U aall z Baaal) iy
Obtaining And Processing Food dxa Jaladl) 488 g alakall o J guaall
Herbivores lde ) s
Carnivores agall) eds)
Omnivores 4,580 Aa g3 34
Suspension Feeding G gl sty
Substrate Feeding dgle (g dg Jaay Laa dpdadl)
Fluid Feeding i) gl A5 2550)
Bulk Feeding dada Ji<y 4kl
Ingestion Jgliity
Digestion o)
Absorption uakaiay)
Elimination POFENIY BERP]
Mechanical Digestion ) g
Chemical Digestion (el anagl)

Cnidarians And Flatworms

dalalial) laall g (2 iy gaad gall) iy i)

Gastro Vascular Cavity

X PrX PYS-FEN

Alimentary Canal

Al olad

Human. Digestive. System
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Nutrition and Digestion

@.«4@." | 9 3.)3&33\

C ‘L;AA“

C

Alternating Waves

Ldlaial) il gall

Contraction And Relaxation By Smooth
Muscle

sludal) cidliaatl B! g Lalan)

Peristalsis doa gatl) Ll @ty
Sphincters B_palad) Cdlilanl)
Digestive Chambers daalgll sLAY

Pyloric Sphincter A gu) 5 _jualal) dlianl)
Salivary Enzymes iladl) il 34
Hydrolysis Of Starch slala
Buffers Neutralize Acids oalaal) Aalaa g auas
Antibacterial Agents LAkt Saliaall
Shapes The Bolus Of Food aladal) dadl JSiy
Oral Cavity Cleaddd adl
Wisdom Tooth Jaad) p
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Nutrition and Digestion

@.«4@." | 9 2\.)35."4\

. Uaaall z Baaal) iy 2
Hcl )5S g ougd) paala
Positive Feedback ) gl il
Acidic Gastric Juices dncaalad) danall 5 jlasl)
Acid Chyme (raalad) (i gasl)

Alkaline Pancreatic Juice Neutralizes Acid

raalad) (u garsl) Aalaay dyas ) Ay Sl 3 lanll

Chyme
Bile ;\,U‘JM‘ SJIJA:J‘
Gall Bladder 4y 9l jial) dlua gal)

Surface Area For Absorption

kil b Aalie

Folds Of The Intestinal Lining

slaay) 3\.11.5.\ Ql,gh

Fingerlike Villi abal) 4udd @lad
Glucose In Blood Is Converted To Lad 1) aall 8 350 gal) (JeSstall) uindl S Jgady
Glycogen g
Stored In The Liver sl A A

Liver Synthesizes Many Proteins

Gl g ) el 2 58

Blood Clotting Proteins

pll Jalad it g

Lipoproteins That Transport Fats And
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Nutrition and Digestion

@.«4@." | 9 2\.)35."4\

C ‘L;A A“

C ‘L;AA“ d"..ﬁ

Liver Changes Toxins To Less Toxic Forms

daw J8) cilid ) o ganad) 281 J gy

Liver Produces Bile

iy g) jiual) 5 jand) 481 iy

Diarrhea JigY!
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Feces Are Stored In The Rectum
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Colon Bacteria Produce Vitamins—Biotin,
Vitamin K, B Vitamins
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Main Sources Of Calories

Z-.QJUAJ\ &)l @MY‘ ibaddl

Basal Metabolic Rate (BMR)
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Energy A Resting Animal Requires Each
Day
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Metabolic Rate
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Physical Activity
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This Presentation is NOT an Alternative to the Textbook!
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Nutrition and Digestion
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Excess Energy Is Stored As Glycogen Or
Fat
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Essential Vitamins And Minerals
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Extreme Excesses
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Increased Exercise
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Limited Balanced Diet

JA;AJQJ\JSA;\::AA?LBJ

Cardiovascular Disease And Cancer
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Contributes To Blocked Blood Vessels
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