Title

:  Digestion of Lipid, Protein and Carbohydrate 

Objectives
:  To investigate the Digestion of Lipid, Protein and Carbohydrate

Introduction 
Organic compounds such as lipid, protein and carbohydrate eaten by animals are in the form of macromolecules. These organic compounds cannot be used by the cells since they cannot get through the membrane plasma.

Why? These macromolecules have to be hydrolyzed first into simpler molecules such amino acid, monosaccharide and fatty acid. The process of breaking down complex molecule to simple molecules is done under the control of enzymes in the digestive system.

a. Digestion of lipid : Hydrolization of coconut oil b lipase (obtained from pancreatic juice)

Method 
1. 2 test tubes were labeled A and B. Pipette Pasteur was used to add 10 drops of coconut oil in each test tube
2. A drop of soap solution was dropped in each test tube. The test tube is shake 
3. 3 ml of 10% solution of pancreatic juice that has been boiled in test tube A was added. Than 5 drops of phenolphatein solution is added
4. 0.2% NaOH is added drop by drop into test tube A until the solution change color from white to pale pink. Test tube A is shake every time NaOH is added into the test tube
5. 3ml of 10% pancreatic juice that has not need boiled is added into test tube B. 5 drops of phenalphatein is added. Then 0.2% of NaOH is added drop by drop into test tube B until color change to pale pink as in A
6. Both test tubes were put on rack. The test tube was shaken occasionally and the color is checked. After 15-30 minutes the result is noted 
7. The experiment was conclude 
Data collection 
Coconut oil is yellow in color. When a soap solution was added, the yellow color turned to be white cloudy solution.

The coconut oil with soap solution turned from white to pale pink when drop by drop 0.2% NaOH was added.

	Test tube 
	Observation after 30 minutes 

	A
	Pinkish solution formed white precipitate on the upper layer

	B
	Milkish (yellowish) solution formed two layer with the lower layer is more clear


Data processing 

Pancreatic juice contain lipase enzyme that hydrolyze fats at room temperature. Lipase will hydrolyze triglycerides to glycerol and fatty acids at small intestine in human body. In order to do their work, an alkaline condition is needed. Therefore in the experiment,0.2% NaOH was added drop by drop to the solution to provide an alkaline medium for the lipase to hydrolyze the coconut oil. The set of apparatus was being left for 30 minutes. The change of color of the solution was observed after 30 minutes. Based on the result gathered, test tube A which contained pancreatic juice that has been boiled did not change its color after 30 minute. But in test tube B which contained pancreatic juice that has not been boiled the pinkish color of the solution turned to be milkish at the end of 30 minutes. It means that the enzymes in test tube B are active at the optimum pH of slightly alkali condition. While for test tube A in the boiled pancreatic juice, the boiling process caused the lipase enzymes to be denatured and the altered the structure. Therefore lipase cannot hydrolyze triglycerides to fatty acids and glycerol thus changes the pinkish solution. For test tube B, the enzyme is not boiled and the slightly alkaline solution which is an optimum pH for lipase to hydrolyze triglycerides makes the enzymes very active.  Therefore there was a changes of color from pale pink to milkish or white solution meaning that the breaking down of triglycerides has occurred. 

Conclusion:
Pancreatic juice which has not been boiled contain lipase enzyme that will hydrolyze fats/triglycerides at optimum pH slightly alkaline at room temperature.

Purpose of soap solution: The soap solution will emulsify the fats into smaller molecules and thus increase the surface area for the lipase enzyme to work on

b. Digestion of protein: Hydrolization of fibrin by pepsin 

Fibrin in this case has been dyed by using a dye known a “ponceau S”. This dye can dilute in H2O and will be released when fibrin has been hydrolyzed 

Method 

1. 6 test tubes was labeled I to VI
2. Each test tube is added with the following 

	test tube 
	Things that have been added 

	I
	2 pieces of fibrin + 3 ml distilled water

	II
	2 pieces of fibrin + 3 ml 0.5NHCl

	III
	2 pieces of fibrin + 3 ml 0.2% NaOH

	IV
	2 pieces of fibrin + 3 ml 0.5 NHCl

	V
	2 pieces of fibrin + 3 ml distilled water

	VI
	2 pieces of fibrin + 3 ml 0.2% NaOH


3. 2 ml 10% pepsin solution that has been boiled is added into test tube I,II and III

4. 2 ml 10% pepsin solution (without boiling) is added into test tube IV,V and VI

5. Each test tube is shaken to mix the contents. The test tubes are put on the rack. The test tube is shaken from time to time 

6. After 30 minutes, the colors of the solution in all test tubes were compared. 

7. The observation is note in a table by using scale such as this 

	+ + +
	for dark red

	+ +
	for red 

	+
	for pink or no color


Data collection 

	Test tube 
	Observation 

	I
	+

	II
	++

	III
	+++

	IV
	+

	V
	++

	VI
	+++


Data processing 

Based on the experiment, there are two factors, which influence the activity of pepsin. First is temperature. When the pepsin solution was being boiled, the high temperature caused the enzyme to be denatured. This is because heat causes vibration inside pepsin enzyme, which breaks the bond needed to maintain the structure of pepsin. In the experiment, the test tube I, II and III the pepsin solution has been boiled. Therefore, the enzyme has been denatured and stops working. However, based on the result, there are some changes occur even though the pepsin has been boiled. This is maybe because there is still some pepsin, which does not, been denatured. The temperature in the water bath was just 90˚C. Therefore, the enzyme can still keep working and hydrolyze fibrin. For test tubes IV, V and VI the pepsin is not boiling. Therefore, the pepsin enzymes can hydrolyze fibrin thus release the ponceau S dye to be a darker color. 


The second factor is pH. Pepsin has an optimum pH of basic which the enzyme activity is fastest. As pH increases or decreases from the optimum, the pepsin activity is reduced. Based on the experiment, test tube I and IV are put in the distilled water, which has a neutral condition. The results show that the degree of hydrolization is low because the concentration of red dye released is low only shows pink color solution. For test tube III and VI the pepsin solution and the fibrin is place in the 0.5 M NaOH that give a basic condition. The results show that the concentration of red dye is very high, dark red color solution. Therefore, the degree of dye release is very high. Thus, the fibrin has been hydrolyzing completely. It means that pepsin need basic condition to digest fibrin.

Conclusion: Based on the experiment, pepsin need room temperature and basic condition in order to have maximum effect on hydrolyzing fibrin.

c. Digestion of carbohydrate 
Amylase is an enzyme that hydrolyzed starch and can be found in saliva. Starch reacts with iodine that gives the color of dark blue. Maltose however does not react with iodine. Maltose can reduce Benedict Solution 
Method

1. 5 ml 10% amylase is added in a test tube than 5 ml of 1% starch is added in another test tube. Both of the test tube is leave at the room temperature 

2. The two solution were mixed together and been stir with the glass rod

3. The stop watch is start. Immediately by using a glass rod, a drop of the starch-amylase solution is taken and being test with a drop of iodine on white marble. The color will be dark blue
4. The procedure is repeat every 1 minute until the color is no longer dark blue

5. The time taken for the color to change from dark blue to original iodine color is note

6. A benedict test is done with the extra solution in the test tube 

Data collection 
	Time (min) / Trial 
	1
	2
	3

	Initial 
	/
	/
	/

	1
	/
	/
	/

	2
	/
	/
	/

	3
	/
	/
	/

	4
	/
	/
	/

	5
	/
	/
	/

	6
	/
	/
	/

	7
	/
	/
	/

	8
	/
	/
	/

	9
	/
	/
	/

	10
	/
	/
	/


	11
	/
	X
	/

	12
	/
	X
	/

	13
	/
	X
	X

	14
	/
	X
	X

	15
	/
	X
	X


Key 

/
=
starch present 








X
=
starch did not present

Data processing 

Mean of the minutes for the starch to be hydrolyze by amylase 



=
Σ
time taken 



=

       3



= 
Σ
15 + 10 + 12




      3



=

12.33 minutes 

Amylase is an enzyme that hydrolyzed starch and can be found in saliva. Starch reacts with iodine, which gives the color of dark blue. Amylase will hydrolyze starch to maltose. This can be proved by the experiment done in the lab. When the starch and amylase solution mixed, the iodine’s color turned from brown to blue. It indicates the presence of starch in the solution. At the minutes of fifteen for first trial, tenth minutes for second trial and twelfth minutes for the third trial, the color of iodine do not change still brown in color. It indicates that starch is no longer present in the solution. When the solution is tested with benedict test, a brick precipitate is formed. Therefore maltose is formed. It proved that the amylase enzyme to become maltose has hydrolyzed the starch. 

A person having rice and fried chicken for dinner. Explain briefly the process of digestion that occurs from the time the dinner is eaten until it reaches the colon of the person. 

The rice and fried chicken contain all three of the main groups of macronutrients, carbohydrate, protein and lipid. Carbohydrate and protein are polymers while fat are a large molecule that cannot be easily absorb to the cells. Therefore a process of breaking down food into molecules is needed which is called digestion.


First at the mouth, the teeth will grind and crushing the food into smaller parts. Then amylase enzyme will reacts on rice that is carbohydrate. Amylase will hydrolyze carbohydrate to maltose. The pH condition in the mouth is around 6.8 that is slightly basic.


Then the maltose, polypeptide and fatty acid move through esophagus and reach the stomach. There, gastric land will secrete gastric juice that contain of hydrochloric acid and pepsin enzymes. Hydrochloric acid will kill the pathogen in the food and produced an acidic solution in the stomach for the enzyme to be worked. Here, the pepsin enzymes into peptide will hydrolyze the polypeptide. 


The peptide, maltose and fatty acids will then go into duodenum, the first part of small intestine. The wall of small intestine will secrete maltase and peptidases while pancreas will secrete lipase. Peptidase enzymes hydrolyze peptide from the chicken to amino acids, which is the monomer for the polypeptides. Besides, gall bladder will secrete bile, which is produced by liver cells, transforms large lumps of fats into tiny droplets. This process called emulsification increases the surface area of the fats making it much easier for lipases to digest them. Lipase enzymes hydrolyzed oil from the fried chicken to fatty acid and glycerol. Maltase enzymes will then hydrolyze maltose to glucose, which is the monomer for carbohydrate. 


The ileum, the second part of small intestine, is the most important site for absorption in the gut. The finger like projection in the intestinal wall, the villi consist of epithelial cells which themselves have microscopic folds called microvilli. Amino acids and glucose will be absorbed into the epithelium cells to capillary blood. Fatty acids and glycerol will be absorbed into lacteal.

After most of the nutrients have been absorbed in the small intestine, the intestinal contents now call faeces. The large intestine will reabsorb water into the blood stream making the faeces less bulky. After passing through the large intestine, the faeces are stored in the rectum. 

