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Explain how the body processes food and where each step occurs physiologically,
from the moment food enters the mouth until waste is eliminated.

Provide a clear, step-by-step textual map that traces digestion, absorption,
nutrient utilization, and eventual defecation. Explain the processing of fat,
carbohydrates and proteins processing and locations.

Below is a clear physiological map of how food is processed — from the moment
it enters your mouth to the elimination of waste. This includes where each step
occurs, what processes happen, and how carbohydrates, proteins, and fats are
handled.

», Overview: The Journey of Food

Food undergoes four major phases:

1. Ingestion & Mechanical Breakdown

2. Digestion (chemical breakdown into absorbable units)
3. Absorption & Transport

4. Utilization & Waste Elimination

STEP-BY-STEP TEXTUAL MAP OF
DIGESTION
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_I Mouth (Oral Cavity)

Primary role: Mechanical breakdown & initiation of digestion
What happens

e Chewing increases surface area.

o Food mixes with saliva to form a bolus.

o Swallowing begins voluntarily.
Enzymes & secretions

o Salivary amylase - begins carbohydrate digestion.

e Lingual lipase - minor fat digestion (becomes active later in stomach).
Macronutrient processing

o Carbohydrates: starch — smaller polysaccharides.

o Proteins: none.

e Fats: minimal.

| Pharynx & Esophagus

Primary role: Transport
What happens

o Swallow reflex moves bolus.

o Epiglottis protects airway.

o Peristalsis propels food to stomach.
Macronutrient processing

» No digestion occurs.

| Stomach

Primary role: Mechanical mixing & protein digestion

What happens
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e Churning converts bolus — chyme.

e Acid sterilizes food and denatures proteins.

e Controlled emptying into small intestine.
Secretions

e Hydrochloric acid (HCI) - pH ~1.5-3.5

o Pepsin - begins protein digestion

e Gastric lipase —» minor fat digestion

e Intrinsic factor — B12 absorption later
Macronutrient processing

o Carbohydrates: salivary amylase inactivated by acid.

» Proteins: proteins - polypeptides.

o Fats: limited breakdown.

_| Small Intestine (Primary Site of Digestion
& Absorption)

>» 4A. Duodenum

Primary role: Neutralization & enzymatic digestion
What happens
e Chyme mixes with bile & pancreatic enzymes.
e Acid neutralized by bicarbonate.
Liver & Gallbladder Contribution
e Liver produces bile.
o Gallbladder stores & releases bile.
» Bile emulsifies fats — increases surface area.
Pancreatic enzymes

e Amylase - carbohydrates
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e Proteases (trypsin, chymotrypsin) — proteins
e Lipase - fats
o Bicarbonate - neutralizes acid
Macronutrient processing
e Carbohydrates: starch - disaccharides.
» Proteins: polypeptides — smaller peptides.
o Fats: emulsified & broken into fatty acids + monoglycerides.
» 4B. Jejunum
Primary role: Major absorption site
Brush border enzymes
o Maltase, sucrase, lactase - monosaccharides
e Peptidases — amino acids
Absorption into bloodstream
e Glucose & galactose - active transport.
o Fructose - facilitated diffusion.
e Amino acids - active transport.
Fat absorption
o Fatty acids form micelles — enter intestinal cells.
» Reassembled into triglycerides.
o Packaged into chylomicrons — lymphatic system.
» 4C. lleum
Primary role: Final absorption
o Vitamin B12 (with intrinsic factor)
» Bile salts recycled

e Remaining nutrients absorbed
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] Transport & Nutrient Distribution

Carbohydrates & Proteins

=] Portal vein - liver

=] liver regulates blood glucose & amino acid distribution.
Fats

=] lymphatic system — bloodstream - tissues

] stored in adipose or used for energy.

MACRONUTRIENT PROCESSING
SUMMARY

~ Carbohydrates

Goal: glucose for energy
Pathway:

Mouth - small intestine digestion - absorption - liver — bloodstream - cells -
ATP production

» Proteins
Goal: amino acids for repair & synthesis
Pathway:

Stomach digestion - small intestine - amino acids - liver — tissues — enzymes,
muscle, hormones

Fats

Goal: long-term energy, hormones, cell membranes

Pathway:
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Duodenum bile emulsification — lipase digestion — chylomicrons - lymph -
bloodstream — storage or energy

_l Large Intestine (Colon)

Primary role: Water recovery & waste formation
What happens
o Absorbs water & electrolytes.
o Gut bacteria ferment fiber — produce short-chain fatty acids.
e Produces vitamin K & some B vitamins.
o Forms feces.
Fiber role
e Insoluble fiber — adds bulk.

e Soluble fiber —» feeds microbiome.

| Rectum & Anus

Primary role: Waste elimination
What happens

e Rectum stores feces.

o Stretch receptors trigger urge.

 Internal sphincter (involuntary) & external sphincter (voluntary) control
release.

- After Absorption: Nutrient Utilization
Cells use nutrients for:
v/ ATP energy production
v/ tissue repair & growth

v/ hormone & enzyme synthesis
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v/ immune function

v/ fat storage & insulation

7 Timeline of Digestion
o Stomach emptying: 2-4 hours

o Small intestine transit: 3-6 hours

e Colon transit: 12-48 hours

» Total digestion: 24-72 hours

Final Summary Flow

Mouth - chewing & amylase

Esophagus - transport

Stomach - acid & protein digestion

Duodenum - bile + pancreatic enzymes

Jejunum - major nutrient absorption

lleum — B12 & bile recovery

Colon — water absorption & stool formation
Rectum/Anus - elimination

If you want, | can also:

"4 create a simple visual flowchart

"4 explain digestion for endurance athletes & cyclists
"4 explain why energy crashes happen after meals
"4 explain how digestion changes with aging or GLP-1 drugs

Just tell me.
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