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INTRODUCTION TO CAMPBELL BloLoGY DIGESTIVE SYSTEM CHAPTER CONCEPTS

CAMPBELL BIOLOGY DIGESTIVE SYSTEM CHAPTER CONCEPTS ARE FUNDAMENTAL TO UNDERSTANDING HOW LIVING ORGANISMS
BREAK DOWN FOOD, ABSORB NUTRIENTS, AND ELIMINATE WASTE. THIS INTRICATE PROCESS, VITAL FOR CELLULAR ENERGY AND
GROWTH, INVOLVES A SERIES OF SPECIALIZED ORGANS AND ENZYMATIC ACTIONS. EXPLORING THESE CORE CONCEPTS FROM
CAMPBELL BIOLOGY PROVIDES A COMPREHENSIVE OVERVIEW OF DIGESTION ACROSS DIVERSE LIFE FORMS, FROM SIMPLE
INVERTEBRATES TO COMPLEX MAMMALS. WE WILL DELVE INTO THE FUNDAMENTAL PRINCIPLES OF NUTRIENT ACQUISITION, THE
MECHANICAL AND CHEMICAL BREAKDOWN OF FOOD, THE ABSORPTION OF ESSENTIAL MOLECULES, AND THE MECHANISMS OF WASTE
ELIMINATION. LUNDERSTANDING THESE DIGESTIVE SYSTEM PRINCIPLES IS CRUCIAL FOR GRASPING BROADER BIOLOGICAL THEMES,
INCLUDING METABOLISM, HOMEOSTASIS, AND EVOLUTIONARY ADAPTATIONS. THIS DETAILED EXPLORATION WILL EQUIP YOU
WITH A SOLID FOUNDATION IN THE FASCINATING WORLD OF BIOLOGICAL DIGESTION.
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OVERVIEW OF THE DIGESTIVE SYSTEM

THE DIGESTIVE SYSTEM, IN ITS MOST BASIC DEFINITION, IS A BIOLOGICAL SYSTEM RESPONSIBLE FOR BREAKING DOWN FOOD INTO
SMALLER COMPONENTS THAT CAN BE ABSORBED INTO THE BLOODSTREAM AND USED BY THE BODY’S CELLS. THIS PROCESS IS
ESSENTIAL FOR PROVIDING THE ENERGY AND BUILDING BLOCKS REQUIRED FOR ALL LIFE FUNCTIONS, INCLUDING GROWTH, REPAIR,
AND REPRODUCTION. W/ITHOUT EFFICIENT DIGESTION, EVEN THE MOST NUTRIENT-RICH FOOD WOULD BE UNUSABLE.

THE COMPLEXITY OF DIGESTIVE SYSTEMS VARIES GREATLY ACROSS THE ANIMAL KINGDOM, REFLECTING DIFFERENT FEEDING
STRATEGIES AND EVOLUTIONARY HISTORIES. HO\X/EVER/ THE UNDERLYING PRINCIPLES OF BREAKING DOWN MACROMOLECULES LIKE
CARBOHYDRATES, PROTEINS, AND LIPIDS INTO THEIR CONSTITUENT MONOMERS REMAIN CONSISTENT. THIS TRANSFORMATION IS
ACHIEVED THROUGH A COMBINATION OF PHYSICAL MANIPULATION AND CHEMICAL REACTIONS CATALYZED BY ENZYMES.

TypPes oF DIGESTIVE TRACTS

ORGANISMS EMPLOY DIFFERENT STRATEGIES FOR PROCESSING FOOD, LEADING TO THE EVOLUTION OF DISTINCT TYPES OF
DIGESTIVE TRACTS. THESE CLASSIFICATIONS ARE PRIMARILY BASED ON THE STRUCTURE AND COMPLETENESS OF THE DIGESTIVE
PATHWAY.

INCOMPLETE DIGESTIVE TRACTS

AN INCOMPLETE DIGESTIVE TRACT, OFTEN REFERRED TO AS A GASTROVASCULAR CAVITY, IS A SAC-LIKE STRUCTURE WITH A
SINGLE OPENING THAT SERVES AS BOTH THE MOUTH AND THE ANUS. FOOD ENTERS THROUGH THIS OPENING, AND WASTE
PRODUCTS ARE EXPELLED THROUGH THE SAME PORE. THIS TYPE OF SYSTEM IS COMMON IN SIMPLER ANIMALS LIKE CNIDARIANS
(JELLYFISH, HYDRA) AND FLATWORMS.



THE PROCESS WITHIN A GASTROVASCULAR CAVITY INVOLVES EXTRACELLULAR DIGESTION, WHERE FOOD PARTICLES ARE
ENGULFED BY CELLS LINING THE CAVITY. DIGESTIVE ENZYMES ARE SECRETED INTO THE CAVITY, BREAKING DOWN FOOD INTO
SMALLER MOLECULES THAT ARE THEN ABSORBED BY THE CELLS. UNDIGESTED MATERIAL REMAINS IN THE CAVITY AND IS
EVENTUALLY EJECTED.

CoMpPLETE DIGESTIVE TRACTS

A COMPLETE DIGESTIVE TRACT, OR ALIMENTARY CANAL, IS CHARACTERIZED BY A TUBULAR STRUCTURE WITH TWO OPENINGS: A
MOUTH AT ONE END AND AN ANUS AT THE OTHER. THIS ARRANGEMENT ALLOWS FOR UNIDIRECTIONAL FOOD PASSAGE, ENABLING
CONTINUOUS FEEDING AND MORE EFFICIENT PROCESSING. THE ALIMENTARY CANAL IS TYPICALLY DIVIDED INTO SPECIALIZED
REGIONS, EACH ADAPTED FOR SPECIFIC DIGESTIVE FUNCTIONS.

THIS LINEAR PATHWAY ALLOWS FOR SEQUENTIAL PROCESSING OF FOOD. AS FOOD MOVES ALONG THE TRACT, IT UNDERGOES
MECHANICAL BREAKDOWN, CHEMICAL DIGESTION, AND NUTRIENT ABSORPTION IN A COORDINATED MANNER. THE DEVELOPMENT OF
A COMPLETE DIGESTIVE TRACT REPRESENTS A SIGNIFICANT EVOLUTIONARY ADVANCEMENT, SUPPORTING MORE COMPLEX AND
DIVERSE DIETS.

THe HUMAN DIGesTIVE SYsTEM: AN IN-DepTH Look

THE HUMAN DIGESTIVE SYSTEM IS A PRIME EXAMPLE OF A COMPLETE DIGESTIVE TRACT, A MARVEL OF BIOLOGICAL ENGINEERING. IT
BEGINS AT THE MOUTH AND EXTENDS THROUGH THE PHARYNX, ESOPHAGUS, STOMACH, SMALL INTESTINE, LARGE INTESTINE,
RECTUM, AND FINALLY THE ANUS. ACCESSORY ORGANS, SUCH AS THE SALIVARY GLANDS, LIVER, GALLBLADDER, AND PANCREAS,
PLAY CRUCIAL ROLES BY PRODUCING AND SECRETING SUBSTANCES THAT AID DIGESTION.

EACH PART OF THE HUMAN DIGESTIVE SYSTEM HAS EVOLVED SPECIALIZED STRUCTURES AND FUNCTIONS. FROM THE INITIAL
MECHANICAL BREAKDOWN IN THE MOUTH TO THE EXTENSIVE CHEMICAL DIGESTION AND ABSORPTION IN THE INTESTINES, THIS
SYSTEM ENSURES THAT THE BODY CAN EXTRACT VITAL NUTRIENTS FROM THE FOOD WE CONSUME. UUNDERSTANDING THE
COORDINATED ACTION OF THESE COMPONENTS IS KEY TO APPRECIATING THE EFFICIENCY OF HUMAN DIGESTION.

MecHANICAL DIGESTION

MECHANICAL DIGESTION IS THE PHYSICAL PROCESS OF BREAKING DOWN FOOD INTO SMALLER PIECES, INCREASING THE SURFACE
AREA FOR CHEMICAL DIGESTION. THIS INITIAL STAGE BEGINS IN THE MOUTH AND CONTINUES THROUGHOUT THE DIGESTIVE TRACT.

MasTIcATION (CHEWING)

IN HUMANS, MECHANICAL DIGESTION STARTS WITH MASTICATION, OR CHEWING. THE TEETH GRIND AND TEAR FOOD INTO SMALLER
FRAGMENTS. THIS PROCESS IS AIDED BY THE TONGUE, WHICH MANIPULATES THE FOOD AND MIXES IT WITH SALIVA, FORMING A
BOLUS THAT IS EASIER TO SWALLOW.

PERISTALSIS

ONCE FOOD IS SWALLOWED, IT TRAVELS DOWN THE ESOPHAGUS AND THROUGH THE REST OF THE DIGESTIVE TRACT VIA
PERISTALSIS. THIS IS A SERIES OF WAVE-LIKE MUSCULAR CONTRACTIONS THAT PROPEL FOOD FORWARD. THE MUSCULAR
WALLS OF THE ALIMENTARY CANAL CONTRACT AND RELAX RHYTHMICALLY, SQUEEZING AND CHURNING THE CONTENTS.



SEGMENTATION

IN THE SMALL INTESTINE, SEGMENTATION IS ANOTHER IMPORTANT FORM OF MECHANICAL DIGESTION. THIS INVOLVES LOCALIZED
CONTRACTIONS THAT SLOSH THE CHYME BACK AND FORTH, MIXING IT THOROUGHLY WITH DIGESTIVE JUICES AND BRINGING IT
INTO CONTACT WITH THE INTESTINAL LINING FOR ABSORPTION.

CHeMicAL DIGESTION

CHEMICAL DIGESTION INVOLVES THE BREAKDOWN OF COMPLEX FOOD MOLECULES INTO SIMPLER ONES USING ENZYMES AND OTHER
DIGESTIVE AGENTS. THIS PROCESS IS CRUCIAL FOR RENDERING NUTRIENTS ABSORBABLE BY THE BODY.

EnzyMATIC HYDROLYSIS

THE PRIMARY MECHANISM OF CHEMICAL DIGESTION IS ENZYMATIC HYDROLYSIS, WHERE WATER MOLECULES ARE USED TO BREAK
THE CHEMICAL BONDS IN MACROMOLECULES. DIFFERENT ENZYMES ARE SPECIALIZED TO DIGEST SPECIFIC TYPES OF MOLECULES.

o CARBOHYDRATE DIGESTION: BEGINS IN THE MOUTH WITH SALIVARY AMYLASE, WHICH BREAKS DOWN STARCH INTO
SMALLER POLYSACCHARIDES. IN THE SMALL INTESTINE, PANCREATIC AMYLASE AND ENZYMES LIKE SUCRASE, LACTASE, AND
MALTASE FURTHER BREAK DOWN CARBOHYDRATES INTO MONOSACCHARIDES (E.G., GLUCOSE, FRUCTOSE, GALACTOSE)
FOR ABSORPTION.

* PROTEIN DIGESTION: STARTS IN THE STOMACH WITH PEPSIN, WHICH BREAKS DOWN PROTEINS INTO SMALLER PEPTIDES. IN
THE SMALL INTESTINE, PANCREATIC PROTEASES (LIKE TRYPSIN AND CHYMOTRYPSIN) AND INTESTINAL ENZYMES (LIKE
PEPTIDASES) FURTHER BREAK DOWN PEPTIDES INTO AMINO ACIDS.

o LipID DIGESTION: PRIMARILY OCCURS IN THE SMALL INTESTINE. BILE/ PRODUCED BY THE LIVER AND STORED IN THE
GALLBLADDER, EMULSIFIES FATS, BREAKING LARGE FAT GLOBULES INTO SMALLER DROPLETS. PANCREATIC LIPASE THEN
HYDROLYZES TRIGLYCERIDES INTO FATTY ACIDS AND MONOGL Y CERIDES.

¢ NucLeic Acib DiGesTIoN: DNA AND RNA ARE BROKEN DOWN BY NUCLEASES IN THE SMALL INTESTINE INTO NUCLEOTIDES,
WHICH ARE THEN FURTHER PROCESSED INTO NITROGENOUS BASES, SUGARS, AND PHOSPHATES.

RoLE oF AcCIDS AND BILE

STOMACH ACID (HYDROCHLORIC ACID) PLAYS A CRITICAL ROLE IN DENATURING PROTEINS, MAKING THEM MORE ACCESSIBLE TO
ENZYMES, AND ALSO KILLS MANY BACTERIA INGESTED WITH FOOD. BiLE SALTS, PRODUCED BY THE LIVER, ARE ESSENTIAL FOR THE
EMULSIFICATION OF FATS, INCREASING THE SURFACE AREA FOR LIPASE ACTION.

ABSORPTION OF NUTRIENTS

ABSORPTION IS THE PROCESS BY WHICH DIGESTED NUTRIENTS PASS FROM THE DIGESTIVE TRACT INTO THE CIRCULATORY
SYSTEM OR THE LYMPHATIC SYSTEM. THIS PRIMARILY OCCURS IN THE SMALL INTESTINE, WHICH IS UNIQUELY ADAPTED FOR THIS
FUNCTION.



STRUCTURE OF THE SMALL INTESTINE

THE SMALL INTESTINE IS CHARACTERIZED BY SEVERAL FEATURES THAT MAXIMIZE ITS ABSORPTIVE CAPACITY. |TS LINING IS
FOLDED, AND THESE FOLDS ARE COVERED IN VILLI, WHICH ARE FINGER-LIKE PROJECTIONS. EAcH VILLUS, IN TURN, IS COVERED BY
EPITHELIAL CELLS CALLED ENTEROCYTES, WHICH HAVE MICROVILLI ON THEIR APICAL SURFACE, FORMING A BRUSH BORDER. THIS
CREATES AN ENORMOUS SURFACE AREA, ESTIMATED TO BE ABOUT THE SIZE OF A TENNIS COURT.

MECHANISMS OF ABSORPTION

NUTRIENTS ARE ABSORBED VIA VARIOUS MECHANISMS, INCLUDING DIFFUSION, FACILITATED DIFFUSION, AND ACTIVE TRANSPORT,
DEPENDING ON THE SPECIFIC NUTRIENT AND ITS CONCENTRATION GRADIENT.

¢ MONOSACCHARIDES AND AMINO ACIDS: ABSORBED INTO EPITHELIAL CELLS VIA SECONDARY ACTIVE TRANSPORT, OFTEN
COUPLED WITH SODIUM IONS, AND THEN ENTER THE BLOODSTREAM.

® FATTY AcCIDS AND MONOGLYCERIDES: AFTER DIFFUSION INTO EPITHELIAL CELLS, THEY ARE REASSEMBLED INTO
TRIGLYCERIDES AND PACKAGED INTO CHYLOMICRONS, WHICH ENTER THE LYMPHATIC SYSTEM (LACTEALS) BEFORE
EVENTUALLY REACHING THE BLOODSTREAM.

¢ WATER AND ELECTROLYTES: ABSORBED BY OSMOSIS AND ACTIVE TRANSPORT, RESPECTIVELY, ALONG THE ENTIRE
LENGTH OF THE SMALL INTESTINE AND ALSO IN THE LARGE INTESTINE.

o VITAMINS: FAT-SOLUBLE VITAMINS (A, D, E, K) ARE ABSORBED WITH FATS, WHILE WATER-SOLUBLE VITAMINS (B
VITAMINS, C) ARE ABSORBED BY SPECIFIC TRANSPORT MECHANISMS.

HorMONAL REGULATION OF DIGESTION

THE DIGESTIVE PROCESS IS PRECISELY REGULATED BY A COMPLEX INTERPLAY OF HORMONES, THE NERVOUS SYSTEM, AND LOCAL
FACTORS. HORMONES ACT AS CHEMICAL MESSENGERS, SIGNALING DIFFERENT PARTS OF THE DIGESTIVE SYSTEM TO INITIATE OR
INHIBIT SPECIFIC ACTIONS.

GASTRIN

PRODUCED BY THE STOMACH LINING, GASTRIN STIMULATES THE SECRETION OF GASTRIC ACID (HCL) AND PEPSINOGEN,
PROMOTING DIGESTION IN THE STOMACH. |TS RELEASE IS TRIGGERED BY THE PRESENCE OF FOOD, PARTICULARLY PROTEINS, IN THE
STOMACH.

SECRETIN

SECRETIN IS RELEASED BY THE DUODENUM (THE FIRST PART OF THE SMALL INTESTINE) IN RESPONSE TO ACIDIC CHYME ENTERING
FROM THE STOMACH. |T STIMULATES THE PANCREAS TO SECRETE BICARBONATE-RICH FLUID, WHICH NEUTRALIZES THE ACID,
CREATING AN OPTIMAL PH FOR INTESTINAL ENZYMES.



CHoLecysTokINiN (CCK)

CCK IS ALSO RELEASED BY THE DUODENUM IN RESPONSE TO THE PRESENCE OF FATS AND PROTEINS. |T STIMULATES THE
GALLBLADDER TO CONTRACT AND RELEASE BILE, AIDING IN FAT DIGESTION, AND PROMPTS THE PANCREAS TO RELEASE DIGESTIVE
ENZYMES.

OTHeR HORMONES

OTHER HORMONES LIKE GHRELIN (HUNGER HORMONE), LEPTIN (SATIETY HORMONE), AND VARIOUS GUT PEPTIDES ALSO
CONTRIBUTE TO THE INTRICATE REGULATION OF APPETITE, DIGESTION, AND NUTRIENT ABSORPTION.

SPecIAL ADAPTATIONS IN DIGESTIVE SYSTEMS

ACROSS THE ANIMAL KINGDOM, DIVERSE DIETS AND LIFESTYLES HAVE DRIVEN THE EVOLUTION OF REMARKABLE ADAPTATIONS IN
DIGESTIVE SYSTEMS, ALLOWING ORGANISMS TO THRIVE IN VARIOUS ECOLOGICAL NICHES.

RUMINANT DIGESTION

RUMINANTS/ SUCH AS COWS, SHEEP, AND DEER, POSSESS A SPECIALIZED FOUR-CHAMBERED STOMACH (RUMEN, RETICULUM,
OMASUM, AND ABOMASUM) THAT ALLOWS THEM TO DIGEST CELLULOSE, A TOUGH PLANT MATERIAL. THEY HOST SYMBIOTIC
MICRORBES IN THEIR RUMEN THAT BREAK DOWN CELLULOSE THROUGH FERMENTATION. RUMINANTS REGURGITATE PARTIALLY
DIGESTED FOOD (CUD) FOR RE-CHEWING (EUMINATION), FURTHER INCREASING SURFACE AREA FOR MICROBIAL ACTION.

HerBIVORE ADAPTATIONS

MANY HERBIVORES, INCLUDING RABBITS AND HORSES, UTILIZE HINDGUT FERMENTATION, \WWHERE MICROBIAL DIGESTION OF
CELLULOSE OCCURS IN A GREATLY ENLARGED CECUM OR COLON. THIS ALLOWS THEM TO EXTRACT NUTRIENTS FROM PLANT
MATTER THAT WOULD OTHERWISE BE INDIGESTIBLE.

CARNIVORE ADAPTATIONS

CARNIVORES TYPICALLY HAVE SHORTER, SIMPLER DIGESTIVE TRACTS BECAUSE MEAT IS GENERALLY EASIER TO DIGEST THAN
PLANT MATERIAL. THEIR DIGESTIVE SYSTEMS ARE OPTIMIZED FOR BREAKING DOWN PROTEINS AND FATS EFFICIENTLY.

AVIAN DIGESTION

BIRDS HAVE UNIQUE DIGESTIVE ADAPTATIONS, INCLUDING A GIZZARD (A MUSCULAR ORGAN FOR GRINDING FOOD) AND OFTEN A
CROP <A STORAGE POUCH). THEIR DIGESTIVE ENZYMES ARE HIGHLY EFFICIENT, AND THE RAPID PASSAGE OF FOOD THROUGH THEIR
SYSTEM IS ADAPTED FOR FLIGHT, REDUCING BODY WEIGHT.

FAQ



Q: WHAT ARE THE MAIN FUNCTIONS OF THE DIGESTIVE SYSTEM AS DISCUSSED IN
CAMPBELL BioLoGY?

A: THE MAIN FUNCTIONS OF THE DIGESTIVE SYSTEM, AS COVERED IN CAMPBELL BIOLOGY/ INCLUDE INGESTION, PROPULSION,
MECHANICAL DIGESTION, CHEMICAL DIGESTION, ABSORPTION, AND ELIMINATION OF UNDIGESTED WASTE MATERIAL.

Q: How DOES MECHANICAL DIGESTION DIFFER FROM CHEMICAL DIGESTION IN CAMPBELL
BIOLOGY'S EXPLANATION?

A: MECHANICAL DIGESTION INVOLVES THE PHYSICAL BREAKDOWN OF FOOD INTO SMALLER PIECES THROUGH CHEWING, CHURNING,
AND SEGMENTATION, INCREASING SURFACE AREA. CHEMICAL DIGESTION USES ENZYMES AND ACIDS TO BREAK DOWN
MACROMOLECULES INTO SMALLER MOLECULES THAT CAN BE ABSORBED.

Q: WHAT ROLE DO ACCESSORY ORGANS PLAY IN THE HUMAN DIGESTIVE SYSTEM
ACCORDING TO CAMPBELL BIOLOGY CONCEPTS?

A: ACCESSORY ORGANS LIKE THE LIVER, GALLBLADDER, AND PANCREAS PRODUCE AND SECRETE CRUCIAL DIGESTIVE SUBSTANCES,
SUCH AS BILE, DIGESTIVE ENZYMES, AND BICARBONATE, WHICH ARE ESSENTIAL FOR BREAKING DOWN FOOD AND NEUTRALIZING
ACIDS IN THE DIGESTIVE TRACT, EVEN THOUGH FOOD DOES NOT PASS DIRECTLY THROUGH THEM.

Q: CAN YOU EXPLAIN THE SIGNIFICANCE OF VILLI AND MICROVILLI IN NUTRIENT
ABSORPTION AS PRESENTED IN CAMPBELL BioLoGgY?

A: VILLI AND MICROVILLI ARE STRUCTURAL ADAPTATIONS OF THE SMALL INTESTINE THAT DRASTICALLY INCREASE ITS SURFACE
AREA. THIS VASTLY INCREASED SURFACE AREA IS CRUCIAL FOR MAXIMIZING THE EFFICIENCY OF NUTRIENT ABSORPTION FROM
DIGESTED FOOD INTO THE BLOODSTREAM AND LYMPHATIC SYSTEM.

Q: \WHAT ARE THE PRIMARY MACROMOLECULES DIGESTED , AND WHAT ARE THEIR END
PRODUCTS OF DIGESTION, AS TYPICALLY COVERED IN CAMPBELL BioLoGY?

A: CARBOHYDRATES ARE BROKEN DOWN INTO MONOSACCHARIDES (LIKE GLUCOSE), PROTEINS INTO AMINO ACIDS, AND LIPIDS
INTO FATTY ACIDS AND MONOGL YCERIDES. NUCLEIC ACIDS ARE DIGESTED INTO NUCLEOTIDES.

QI How DOES THE HORMONAL REGULATION OF DIGESTION , AS OUTLINED IN CAMPBELL
BioLogy , ENSURE PROPER NUTRIENT PROCESSING?

A: HORMONES LIKE GASTRIN, SECRETIN, AND CHOLECYSTOKININ (CCK) ACT AS CHEMICAL MESSENGERS THAT COORDINATE
DIGESTIVE ACTIVITIES. THEY SIGNAL THE RELEASE OF DIGESTIVE JUICES, REGULATE THE MOVEMENT OF FOOD THROUGH THE
TRACT, AND ENSURE THAT CONDITIONS ARE OPTIMAL FOR DIGESTION AND ABSORPTION.

QI \WHAT IS THE DIFFERENCE BETWEEN AN INCOMPLETE AND A COMPLETE DIGESTIVE
TRACT, BASED ON CAMPBELL BIOLOGY PRINCIPLES?

A: AN INCOMPLETE DIGESTIVE TRACT HAS A SINGLE OPENING FOR BOTH INGESTION AND ELIMINATION (LIKE A GASTROVASCULAR
CAVITY), WHILE A COMPLETE DIGESTIVE TRACT IS A TUBE WITH SEPARATE OPENINGS FOR INGESTION (MOUTH) AND ELIMINATION
(ANUS)/ ALLOWING FOR MORE EFFICIENT, UNIDIRECTIONAL PROCESSING OF FOOD.



QZ WHY ARE SYMBIOTIC MICROBES IMPORTANT IN THE DIGESTIVE SYSTEMS OF
HERBIVORES, AS DISCUSSED IN CAMPBELL BioLoGY?

A: SYMBIOTIC MICROBES, PARTICULARLY BACTERIA AND PROTISTS, ARE ESSENTIAL FOR HERBIVORES BECAUSE THEY POSSESS
ENZYMES (LIKE CELLULASE) THAT CAN BREAK DOWN CELLULOSE, A COMPLEX CARBOHYDRATE FOUND IN PLANT CELL WALLS
THAT MOST ANIMALS CANNOT DIGEST ON THEIR OWN.
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