Kompetensi

Memahami fungsi organ dan

SISTEM PENCERNAAN

mekanisme sistem pencernaan

Apa itu pencernaan?

Organ-organ penyusun sistem pencernaan
Peran masing organ-organ

Mekanisme pencernaan
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MAKANAN » DAPAT DISERAP TUBUH
PENCERNAAN

®» Manusia
Kimia dan mekanik

®» Hewan
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Lihat enzim

Gigi dan Lidah \ | Lihat semua cerna
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.5 meter (from tongue

5.5-6.0 meters
(small intestine)

1.5 meters
(large intestine)
|

to duodenum)
I

L Gallbladder ——===

Tongue

Esophagus

Stomach

Duodenum
Pancreas

~
Jejunum
(2.2—-—2.4m)

Appendix
Cecum

Large
intestine

L Anus
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Gigi :
Menghancurkan makanan secara mekanik
Seri untuk memotong
Taring untuk mengoyak
Geraham untuk mengunyah

\4

Lidah membantu membolak balik makanan
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Kelenjar Ludah

Pencernaan
kimiawi
Menghasilkan air ludah

Membasahi makanan

Menghasilkan enzim

Amilase untuk menyederhanakan karbohidrat (amilum)
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Tidak terjadi pencernaan secara mekanik

Secara kimia, mungkin masih terjadi, karena
bawaan kerja enzim dari mulut

Makanan dalam bentuk chyme (kim) dikirim
ke lambung dengan gerak peristaltik




Bolus of food

Tongue
Epiglottis
Pharynx up
Glotii Esophageal
oHis \} sphincter
Larynx contracted
Trachea Eguphagus

vy

Tolungs To stomach
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Bolus of food

Tongue
Epiglottis
Pharynx up
—
Glottis \} E;mhc:gfal Epiglottis Esophageal
down sphincter

Larynx contracted ot relaxed

Trachea ottis up

4' * Esophagus and closed

Tolungs To stomach
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Bolus of food

Tongue Epiglottis
Epiglottis up
Pharynx up 3 Glottis
> down
Esophageal and open
Glotti sophagea . .
ottis \ > sphincter Ep.gluﬂls Esﬁﬁtﬁgfal Esophageal
Larynx contracted owm rﬁﬂ axed & 5phinct::d
Trachea Glottis up contrac
4' * Esophagus and closed

Relaxed

Tolungs To stomach muscles

Contracted
muscles

Relaxed
muscles
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Pencernaan mekanik terjadi dengan remasan otot lambung

Pencernaan kimia dengan bantuan enzim dan asam

Pyloric Food
Interior surface of stomach sphincter = particle
e 3
\ Do ‘—Gastric
= 5? juice
O
Gastric 2 Epithelium Stomach Kelenjar Gastrik :
gland
1. Faktor intrinsik ~ Absorpsi B12
Mucus
cells
o ——> 2. HC|l 2 pH 1,5-2
Chief . .
GEIII: Pepsinogen —(:Pe\psin -Bunuh m|kr00rgan|5me
(active enzyme) . . .
EE -Non aktif enzim amilase
Parietal BEEE BE -Menghancuran makanan keras
Bl W s -Mengaktifkan enzim protein

— 3. Pepsinogen

Chief cell

Parietal cell
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3 Nerve impulses
inhibit peristalsis
in stomach wall

To CNS
El buodenum

fills with chyme

EJ sensory nerve

impulses travel
to central
nervous system
P sensory stretch
receptors are
stimulated

Kerja mekanik lambung dihentikan dengan
kontrol dari sistem syaraf pusat (otak)
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- Terhubung langsung dengan lambung
- Tempat bermuaranya saluran dari pankreas dan kantung empedu

Liver

Gall
bladder
Bile
_ Acid chyme
Intestinal
juice

Pancreatic juice

Duodenum of
small intestine : g
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Stomach

Pancreas




Sifat asam chyme yang berasal dari lambung akan dinetralisir
oleh ion bikarbonat (HCO;") dari pankreas

ER Acidic chyme
enters
duodenum

duodenum

Il Pancreatic juice rich '

- _inbicarbonateions
. Ppassesdown . -
- pancreatic ducts

-1 Bicarbonate ions
neutralize acid G2\

[ Secretin stimulates
pancreas to secrete
bicarbonate ions

2 Intestinal mucosa
releases secretin
into bloodstream

Hormonal signals
released into bloodstream

» Stimulation of effector organ




Jika chyme mengandung lemak masuk ke duodenum,
maka kantung empedu akan berkontraksi untuk mensekresikan empedu

Cystic duct
Common
hepatic duct

Gallbladder EJ CCK stimulates

muscular layer
of gallbladder
wall to contract

Common bile duct

EJ Chyme with
fat enters
duodenum

1 Bile passes down the cystic duct
and common bile duct to duodenum

E Hepatopancreatic sphincter relaxes
and bile enters duodenum

FA Cells from the
intestinal mucosa
secrete the hormone
cholecystokinin (CCK)
into the bloodstream

Duodenum

Hormonal
signals released
into bloodstream

Stimulation of
effector organ

Apa guna empedu

bagi lemak???
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Mensekresikan 1 liter cairan per hari
Stimulasi berdasarkan perintah dari duodenum

-

Pancreas

Membrane-bound
&entempeptidase

Inactive form
Trypsinogen ————— Trypsin

Lumen of duodenum
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Prt:m'::eurI:nr:.mw;:ueu:»tlf.iewrea° Carboxypeptidase

Chymotrypsinogen O Chymotrypsin

Alfa-amilase
Lipase
Nuklease
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Tempat penyerapan nutrisi

Vein carrying
blood to
hepatic portal
vessel

Microvilli
(brush border)

Epithelial

Intestinal wall
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Karbohidrat, protein, air, mineral, vitamin = diserap peredaran darah

Kecuali Lemak............



El Fats collect in clusters
encased in protein to
form chylomicrons

&l

Nucleus

\

1 chylomicrons
leave epithelial cell

B Fatty acids are and enter lacteal

used to synthesize
fats in endoplasmic
reticulum

II Fatty acids &/‘
resulting from fat . Ny
digestion enter . = - 8

epithelial cell = - = <

Chylomicrons
/)

/[ Lymph in lacteal

( transports chylomicrons

\ away from intestine

Fatty acids e
é ~— Lymph
1 “\v»
= Epithelial f
S cell Lacteal — \‘-,“,1
Lumen of
intestine ‘
L | | l
Intestinal
mucosa To blood
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Absorpsi beberapa vitamin yang dibebaskan/dipecah
oleh bakteri = K, B5, Biotin

Reabsorpsi air dan pemadatan materi menjadi feses

\4

Mengumpul materi untuk defekasi
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(a) Carbohydrate {b) Protein {c) Nucleic acid (d) Fat digestion
digestion digestion digestion
Oral cavity, Polysaccharides
pharynx, {starch, glycogen)
ESURAROUL ¢Ealluary amylase
Smaller polysaccharides,
maltose
Stomach Proteins
¢Pepsin
Small polypeptides
Lumen of Polysaccharides . Polypeptides DMNA, RNA | Fat globules
small intestine J' Pancreatic amylases Trypsin, ¢Hu¢laaus l‘aila salts
Chymotrypsin
Maltose and other Nucleotides Fat droplets
disaccharides Smaller {emulsified)
polypeptides e
| ,L e
Aminopeptidase, Glycerol, fatty
Carboxypeptidase acids, glycerides
Amino acids
Epithelium of Small peptides Nucleotidases
small intestine Y
{brush border) v Disaccharidases ¢Dipeptldases e e
Monosaccharides Amino acids

Copyright € Paarsen Educatlon, Inc., publishing as Benjamin Cummings.

¢ Nucleosidases

Nitrogenous bases,

sugars, phosphates
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REGION AND
HORMONAL
CONTROLS

CARBOHYDRATES

ORAL CAVITY

ﬁ ESOPHAGUS

LIPIDS

PROTEINS

5

5 3

STOMACH
Stimulus: Anticipation or
arrival of food
Hormone: Gastrin
Source: G cells of stomach
Proenzyme released:
Pepsinogen by chief cells,
activated to pepsin by HCI

<«—Pepsin

Polypeptides

SMALL INTESTINE
Stimulus: Arrival of acidic
chyme in duodenum
Hormone: CCK
Proenzymes released:
Chymotrypsinogen, procar-
boxypeptidase, proelastase,
trypsinogen. Enterokinase
activates trypsin, which .
activates other enzymes
Enzymes released: Pancreatic
amylase, pancreatic lipase,
nuclease, enterokinase

[«<—— Pancreatic
alpha-amylase

Disaccharides
Trisaccharides

Monosaccharides
(simple sugars)

<+— Bile salts
and pancreatic
[ lipase

Monoglycerides,
fatty acids in
micelles

Trypsin
Chymotrypsin
Elastase
Carboxypeptidase

Short peptides
Amino acids

Maltase
Sucrase
Lactase

DIFFUSION

Exopeptidases
Dipeptidases

Capillary

t%Lacteal

FACILITATED FACILITATED
DIFFUSION AND Monoglyceﬁ DIFFUSION AND
INTESTINAL COTRANSRORT Fatty acids PECH
MUCOSA
Monosaccharide Amino
3 5 acids
Triglycerides
1 r
FACILITATED D&?%IIS{TOA?'ITEgD
DIFFUSION
EXOCYTOSIS COTRANSPORT
y ! \
CIRCULATION Monosaccharides - Chylomicrons Amino acids

Capillary

(a)

©
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Hewan bersel tunggal dan sederhana

Tidak memerlukan saluran khusus

Hewan multisel atau tingkat tinggi

Memerlukan saluran khusus (sistem)
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- Mempunyai saluran
khusus yang mampu
mencerna

- Terhubung dengan suatu
sistem transportasi

External environment
(Hs]
2 0,

Respiratory

Digestive
system

Circulatory
system

Interstitial
fluid

||||||||

Excretory
system

Anus e
Unabsorbed Metabolic waste
matter (feces) products (urine)
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Crop Gizzard
Esophagus Intestine

{a) Earthworm Lumen of intestine
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Foregut Mic!\gut Hinﬂgut

i L) L 4

"' Esophagus

Mouth
(b) Grasshopper

Gastric ceca

Esophagus
Stomach

{c) Bird




Incisors

(b) Herbivore

(c) Omnivore
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Small intestine

Stomach
Small
intestine
S
T Cecum
)
(e
= Colon
(large - :
intestine) : NP
Camivore Herbivore
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Intestine
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