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Introduction to Monogastric and Hindgut Digestion
Download all Associated Files for this lesson from our Website


Summary: This lesson explains what a monogastric animal is and what separates it from a ruminant animal. Additionally, hindgut fermenters (modified monogastric species) are discussed. A short activity providing some examples of common monogastric and hindgut animal species is included. Another short activity involving crackers is included in this presentation to help the students better understand enzymatic digestion in the digestive system. The difference between the function and appearance of each section of the monogastric digestive tract is discussed, along with special adaptations that hindgut fermenters have developed through evolution. Additionally, differences between and locations of enzymatic and fermentative digestion are discussed. Lastly, two animated videos take the students through a representation of the monogastric digestive tract!
Keywords: monogastric, hindgut fermenter, pig digestion, horse digestion, human digestion, comparative digestion, animal digestion, simple stomach, large intestine, small intestine, enzymes, enzymatic digestion, fermentation
Subject TEKS: 

· Advanced Animal Science

· (9) (A) describe the structures and functions of the digestive system of ruminant and non-ruminant animals, including poultry and cattle
· Biology

· (11) (C) summarize the role of microorganisms in both maintaining and disrupting the health of both organisms and ecosystems
· Livestock Production

· (4) (A) explain the skeletal, muscular, respiratory, reproductive, and circulatory systems of animals
· (5) (A) describe the digestive system

· Principles of Agriculture, Food, and Natural Resources
· (12) (B) identify animal anatomy and physiology
Grade Level: 9th-12th grade 
Learning Objectives: 

· Explain what a monogastric animal is and give three examples of monogastric animal species in the Comparative Digestion Assessment
· Compare true monogastric animals and hindgut fermenters in the Comparative Digestion Assessment
· Compare the lengths of the small and large intestine of the human, pig, and horse in the Comparative Digestion Activity
· Identify the different parts of the monogastric digestive system in the Comparative Digestion Assessment
· Summarize the difference between microbial fermentation and enzymatic digestion in the Comparative Digestion Assessment
Time Required: One class period (50 min) for presentation, and one class period to finish the presentation and complete assessment and digestion activity.

Materials: 

· Projector & Speakers for PowerPoint
· Saltine crackers
· Meter stick, ruler, or measuring tape

· Tape and/or string

· Scissors

· Marker
Background and Concepts for Teachers: 

Teachers should be familiar with monogastric animal species and what differentiates ruminant animals from monogastric animals. Additionally, knowledge on hindgut fermenters and what differentiates them from being a true monogastric is beneficial. Lastly, educators should know the differences between microbial fermentation and enzymatic digestion, along with where each takes place in the monogastric animal.
Vocabulary / Definitions: 

· Enzymes: molecules made by an animals body that aid in nutrient digestion

· Fermentation: anaerobic digestion that occurs due to the presence of microorganisms

· Hindgut Fermenter: a modified monogastric animal that has an odd number of toes and is an herbivorous species. They have an extensive cecum, which allows for additional fermentation of fiber

· Large Intestine (LI): section of the GI tract after the SI, some fermentation occurs here and excretion of undigested nutrients

· Microbes: living organisms that are microscopic

· Monogastric: an animal with one single compartment to the stomach and have limited ability of fiber digestion

· Ruminant: an animal with a four chambered stomach, even number of toes, and regurgitates their cud

· Small Intestine (SI): the first section of the GI tract after the stomach, enzymatic digestion and absorption of nutrients occurs here

Lesson Introduction / Motivation: 
· https://www.youtube.com/watch?v=_QYwscALNng  – human digestive system (5:07 min)

· https://www.youtube.com/watch?v=8lqk7igz9L4 – horse digestive system (7:12 min)
· Following the videos, ask students what the major differences were between humans and horses. Ask the students to keep the information that they learned from these videos in mind during the presentation so that they can compare monogastric animals and hindgut fermenters.
Presentation/Explanation: 
There is one presentation (32 slides) with one student assessment and one activity. This covers the definition of a monogastric animal, the anatomical and physiological parts and differences between the monogastric animal and hindgut fermenter, enzymatic vs. fermentative digestion, and prehension and mastication.
Activity/Application:

Comparative Digestion Activity: Let the students get involved! Take the students to a long hallway, sidewalk, or football field and compare the lengths of the small and large intestine of the human, pig, and horse. Ask the students why these animal species might have evolved to be so different in the lengths of their digestive systems, even though they are all monogastric animals!
Lesson Closure: 
Create a Venn Diagram of monogastric and hindgut fermenters to illustrate their similarities and differences.

Assessment/Evaluation: 
Comparative Digestion Assessment: Evaluate the students understanding of monogastric and hindgut digestion with this short, 7 question assessment. 
Resources: 
· https://www.youtube.com/watch?v=J9tfZxBIec8 – digestive tract comparison (3:42 min)
· https://www.youtube.com/watch?v=sKN0p-8E1GA - horse digestive system and common problems (3:02 min)
References: 

· http://www.cusd4.org/vimages/shared/vnews/stories/4e679ba30e7a0/Types%20of%20Animal%20Digestive%20Systems.pdf
· http://www.omafra.gov.on.ca/english/livestock/horses/facts/info_digest.htm 
· http://www.ars.usda.gov/sp2UserFiles/Place/36553000/px-based_v3.2/educ-matrls/pdfs/FS_rumen-microbes.pdf 
· http://www.cusd4.org/vimages/shared/vnews/stories/4e679ba30e7a0/Types%20of%20Animal%20Digestive%20Systems.pdf 
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Please email us your comments on this lesson: 
E-mail to ljohnson@cvm.tamu.edu
Please include the title of the lesson, whether you are a teacher or college faculty and what grade you used it for. 
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