ACADEMY

Biology Grade 9

CHAPTER 1: FROM FOOD TO NUTRIENTS:
DIGESTION




Activity 5: The Route of Nutrients P
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The final digestion of food takes place at the level of
the small intestine, and at this level nutrients are
absorbed.
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The inner wall of the small intestine is the surface of
exchange of nutrients with blood and lymph vessels.
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The route of nutrients digested food molecules are T ——
absorbed in the small intestine. It full of ridges

This means that they pass through the wall of the
small intestine into our bloodstream.

Once in the bloodstream, the digested food
molecules are carried around the body to where they
are needed.




¢ Structure of the small intestine: P
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The inner wall of the small intestine has many ridges that Al
considerably increase its surface area. —_—

These ridges are covered with numerous fingers-like projections i
called /i//1 that stand very close to each other.

Each villus has its own network of blood and lymphatic vessels. /

All Chemical and mechanical phases in the digestive tract are ~ \
important for changing food into nutrients that can pass through the X )
intestinal cells into blood and lymphatic vessels. hed
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»* Absorption: Be Smart

1. It is the passage of nutrients from the small intestine to the
blood or lymph.

2. Villus is the unit of absorption (or structure of absorption)
while the small intestine is the organ of absorption.

*¢* The characteristics which favor the intestinal absorption are:
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1) Large surface area of absorption.

e Since the inside wall of the small intestine is Longitudinal section through a villus

lined with tiny villi (one of them is called a villus).

Thin epithelium
2) Thin intestinal wall e ko nrease

- microvilli increase surface Blood capilary

3) Rich in blood and lymphatic vessels. reaforabsrtor

Lacteal
(tiny lympatic vessels)

Absorbs fatty acids
and glycerol

absorbs glucase
and amino acids




+¢* Routes / Fates of Nutrients:

All nutrients (water, vitamins, glucose, amino acid, minerals, galactose,
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fructose ... )are absorbed by blood vessels, fatty acid and
glycerol are absorbed by lymphatic vessels (lacteal branch).

&
capillary

Blood capillaries

Glucose, fructose,
galactose and
amino acid are

absorbed into blood

Lacteal

Fatty acid and
glycerol are
absorbed into the
lymph of lacteal.

Branch of artery

Lymph duct

Branch of vein




Summary

Nutrients include the end products of digestion such as glucose, amino
acids, galactose, fructose, fatty acids, and glycerol, in addition to
water, mineral salts, and vitamins.

All nutrients pass into the blood vessels, except fatty acids and

glycerol, which pass into lymphatic vessels.

Villi are the units of absorption. They are characterized by having a thin
wall, a large surface area, and being rich in blood and lymphatic
vessels.
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Exercise 1:

Duodenum is the first part of the small intestine which receives
the digested food (chyme) from the stomach.
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. . p oy . ) Sample tro Blood Leaving the Duodennm
Many scientists wondered if it is responsible for the absorption of v Ll — —
the digested nutrients. Nutrieni(g) ' time | Before a meal | After a meal
: Glucose 0.8 1.5
1. Formulate the tested hypothesis. ——
, P _ - . Amino-acids 04 (0,7
Hypothesis: Duodenum (small intestine) is responsible for
nutrients absorption.
2. Compare the amount of glucose and amino acids before and p g utrient(gl)
after a meal. o emedanr This histogram
The amount of glucose in the blood leaving the duodenum before |,, Sh°‘;";it:§ai?;2“£t .
the meal is 0.8 g/l less than that after the meal 1.5 g/|, similarly | glucose in blood

the amount of amino acid in the blood leaving the duodenum before & after

before the meal is 0.4 g/l less than that after the meal 0.7 g/I. 3; the meal

3. Derive a suitable conclusion. 0.6 Glucose
Duodenum (small intestine) is responsible for nutrients o u zg:('jm
absorption. g2l |

4. Transform the given table into a histogram.
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In order to determine the nutrients absorbed by lymphatic vessels. We measured the (
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amount of different nutrients in the lymph vessels entering and leaving the small
intestine. The results are recorded in the given table:

]::H(‘\ acids 0.4 0.6
\ mino acids 0.01 0.01
Glyveerol 0.2 | 0.5
Glucose 0.02 0.02

4. Show that "Lymphatic vessel doesn't transport amino acids".

Since the amount of amino acid remains the same at 0.01g/! in the lymphatic vessels
before and after the meal. Then, lymph doesn't transport any amino acid.

5. Precise/Specify the absorbed nutrient(s).

Fatty acids and glycerol since their amount increases in the lymph from 0.4 to 0.6g/| and
from 0.2 to 0.5g/1 respectively after the meal.

6. Refer to whole document; indicate the route (fate/destiny) of absorption for each
nutrient.

Glucose and amino acids into the blood while fatty acid and glycerol into the lymph.
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Exercise 2: Intestinal functions (
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In the framework of studying one of 4 Quantity of nutrients (in a.u)

9% -

the functions of the small intestine, the

Blood leaving Uhe

small intesting

quantity of nutrients is measured in this
organ as well as in the blood leaving

the small intestine after a meal. The

results of the performed measurements 1 Small intestine

are represented in the adjacent ! e t, t, Time affer the meal
document.

1. Draw a table showing the variation Time after a meal bt [t |ty
in th ! f : in th I Quantity of nutrients in | In the small intestine 90 (6020 2
In the quantity ot nutrients in the sma (a.u.) In the blood leaving the small 10 |40 | 80 | 98
intestine and in the blood as a function !

Table showing the variation in the quantity of nutrients, as a function of time after
of time. the meal.




2-1. Analyze the results shown in the adjacent document.
At t1 the quantity of nutrients is 90 a.u. at the level of the small
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intestine which is greater than that at the level of the blood
leaving the small intestine, 10 a.u. This quantity decreases from
90 a.u to 2 a.u. between t1 and t4 at the level of the small
intestine. On the contrary, it increases from 10 a.u. to 98 a.u. at
the level of the blood leaving the small intestine during the same
duration.

2-2. What do you conclude concerning the intestinal function

L
1, Time afier the mea

revealed in the document?
The revealed intestinal function is intestinal absorption.
3. Indicate another function ensured by the small intestine.

Chemical digestion by digestive enzymes. or - Mechanical
digestion or - passage of food due to peristaltic movements.

4. List the characteristics of the surface of exchange of the small
intestine.

The characteristic of the surface of exchange at the level of the
small intestine are: - Thin wall - Large surface area of exchange -
Highly vascularized.
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Summing Up again>>> but in a tahle ©
Digestive "‘h\, Dig esmreE perimental Conditions

lmm "

Mastication ( Mechanical Digestion

tube
| Mouth_
E~

Eso h;us | Penstaltic Movements ( Mechanical Digestion)
e}

Gastric juce | Pepsin l Protein l Peptides
NN Chuming ( Mechanical Digestion) .
-~ : 60
Intestinal juice / extract | Maltase Maltose Glucose 37

Am lasc Starch Maltose

Peptide or protein | Amino acids

prasc Lipid Fatty acids [ l
(facilitated + Glycerol 90
by bile

Penstalic Movements ( Mechanical Digestion

Absorption of Nutrients into blood & lymph vessels ( Act-3)
.—
Large Penstaltic Movements

Intestine | Absorption of Water

Pancreatic juice / extract




From Food to Nutrients: The Chemical Digestion Process

Digestive Juice pH Digestion Reaction (Hydroly sis)
Mouth Saliva I\c};nr;l; Starch —— SalivaryAmylase . Maltose
p =
. . Acidic . Pepsin .
Stomach Gastric Juice (PH=2) Proteins »  Polypeptides
Proteins/Polypeptides Toypss Amino Acids
>
Pancreatic Juice 53358) Starch Amylase Maltose
Lipids Eaphscy¥-Ode) Fatty Acids + Glveerol
Maltose Maltase
Small 2
Intestine Lactose Lactase Glucose + Galactose
Intestinal Juice g:}ii:cg) Sucrose Suprase Glucose + Fructose
Polypeptides Ercpsin Amino Acids
Lipids LA k) Fatty Acids + Glycerol
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