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Flipkart Internet Private Limited, Buildings Alyssa, Begonia & Clove Embassy Tech Village, Outer Ring Road, Devarabeesanahalli Village, Bengaluru, 560103, Karnataka, India CIN : U51109KA2012PTC066107 Telephone: 044-45614700 For Writers by Javin Bishnu Gogoi This simplified practical manual focuses on biochemistry. In medical sciences,
biochemistry serves as the Nucleus of Modern Medicine, and plays the role of being the foundation to all other subjects related to its fraternity. The biochemical parameters that it conducts help to understand, diagnose, provide treatment, prognosis and also help in the monitoring of diseases in the modern practice of medicine. This practical manual
consists of 33 chapters, which include basic instruments used in a biochemistry laboratory, types of reagents or solutions, sample collection, use of preservatives and anticoagulants, tests for detection of carbohydrates, color reactions of proteins, precipitation reactions of proteins, qualitative analysis of lipids, qualitative reactions of urea, normal
urine analysis, automation and quality control, analysis of cerebrospinal fluid, estimation of serum creatinine, urinary creatinine and creatinine clearance test, estimation of uric acid, estimation of transaminases, and estimation of serum alkaline phosphatase. The contents of the book are based on the MCI syllabus for the MBBS course. This manual
book is useful for the MBBS students to understand the practical importance of biochemistry. Select Section SECTION I INTRODUCTION SECTION II QUALITATIVE ANALYSIS SECTION III DEMONSTRATION SECTION IV QUANTITATIVE ANALYSIS SECTION V REFERENCE VALUES [ Please select above dropdown to change Section ] Chapters of
the selected section will be displayed in the chapter section below. ADD TO FAVOURITES 1. 1/1/2018 BIOCHEMISTRY MANUAL For B.Sc. and M.Sc. students of Biological sciences Sardar Hussain & Komal K.P. [COMPANY NAME] 2. Biotechnology practical 2-Biochemistry 2016-17 SH 1 contents SL No. Experiment Page no. 1 Preparation of Molar,
Normal Solutions and Buffers 1-6 2 Determination of pH and use of pH meter 7-8 3 Qualitative analysis of carbohydrates 9-20 4 Estimation of glucose by DNS method. 21-22 5 Estimation of protein by Biuret method. 23-24 6 Construction of maltose calibration curve 25-26 7 Determination of activity of human salivary a-amylase 25-26 8 Effect of
temperature on activity of human salivary a-amylase 29-30 9 Effect of pH on the activity of human salivary a-amylase 31-32 10 Determination of Km value of human salivary a-amylase 33-34 11 Separation of amino acids by thin layer chromatography. 35-37 12 Circular Paper Chromatography 38-39 13 Ascending Paper Chromatography 40-41 14
Separation of plant pigment by paper chromatography 42-43 3. Biotechnology practical 2-Biochemistry 2016-17 SH 2 Expt 1. Preparation of Molar, Normal Solutions and buffers 1. Molar solutions Molarity (M) means the number of moles of solute per liter of solution. To prepare a 1 M solution, slowly add 1 gram formula weight of compound to a
clean 1-L volumetric flask half filled with distilled or deionized water. Allow the compound to dissolve completely, swirling the flask gently if necessary. Once the solute is completely dissolved and the solution is at room temperature, dilute to the mark with water. Invert the flask several times to mix. To make a 1 M solution of sodium hydroxide, slowly
add 40 g sodium hydroxide to 500 mL distilled or deionized water in a 1000mL volumetric flask. When all the solid is dissolved and the solution is at room temperature, dilute to the mark and invert the flask several times to mix. To make a 1 M solution acetic acid, dissolve 60.05 g acetic acid in 500 mL distilled or deionized water in a 1000-mL
volumetric flask. Because acetic acid is a liquid, the acid may also be measured by volume. Divide the mass of acid by its density (1.049 g/mL) to determine the volume (57.24 mL). Use either 60.05 g or 57.24 mL acetic acid to make the solution. Swirl the flask gently to mix the solution. When the solution is at room temperature, dilute to the mark and
invert the flask several times to mix. 2. Percent solutions: a. Mass percent means the number of grams of solute per 100 g of solution. For example, 10 g sodium chloride in 90 g water is a 10% by mass solution. Mass percent = mass of solute/mass of solution = 10 g/ (10 g + 90 g) x 100% = 10% b. Volume percent means the number of milliliters of
solute per 100mL of solution. The volume percent of a solution cannot be calculated directly from the volumes of its components because the final volume may not equal the sum of the components’ volumes. To prepare volume percent solutions, first determine the final volume and concentration of solution desired and then determine the amount of
solute. Dilute the solute in sufficient solvent to produce the final volume of solution desired. For example, to prepare 100 mL of a 10% by volume solution of acetic acid, dilute 10 mL acetic acid with distilled or deionized water to make 100 mL of solution. Note: Solutions of concentrated reagents, such as 37% hydrochloric and 85% phosphoric acids,
are percent solutions by mass. In general, percent solutions are by mass. 3. Normal solutions: Normality (N) means the number of equivalents of solute per liter of solution. An equivalent is defined separately for acid-base and reduction oxidation (redox) chemistry. In acid-base chemistry, an equivalent is the mass of chemical that donates or accepts
one mole of protons. For example, sulfuric acid is a diprotic acid. One-half mole of sulfuric acid therefore provides one mole of protons. To prepare a 1 N solution of sulfuric acid, slowly add one-half gram formula weight of sulfuric acid to a clean 1-L volumetric flask and fill to the mark with distilled or deionized water. In 4. Biotechnology practical 2-
Biochemistry 2016-17 SH 3 redox chemistry, an equivalent is the mass of chemical that donates or accepts one mole of electrons. Determine the number of electrons a chemical donates or accepts from its half-reaction. Normal solution of HCL Relative molecular mass of HCL is 36.5. In 36.5 g of HCL, there is 1gm of replaceable hydrogen. Therefore
the equivalent of HCL is 36.5. Normal solution of H2SO4 The relative mass of Sulphuric acid is 98. In 98 gm of H2SO4, there is 2 gm replaceable hydrogen. In 49 Gms of H2S04, there is 1gm of replaceable hydrogen. Therefore the equivalent of H2SO4 is 49. Since equivalents of compounds react with one another, the figures obtained above can be
used to obtain the equivalents of bases and salts. This is done by working from the equation for the reaction between the compound needed and one whose equivalent is known. How to prepare a normal solution? After calculating the equivalent of the compound, the next step is to determine how many gms of the compound is required for making a
given volume of solution of known normality. 4 N NaOH Solution Required quantity of 4N NaOH 5 Litres (Equivalent is 40) Therefore 1 litre of IN NaOH contains 40gm NaOH. Therefore 1 litre of 4N NaOH contains 4 x 40 gm NaOH = 160 gm NaOH. Therefore 5 litres of 4N NaOH contains 5 x 160gm = 800 gm NaOH. So 5 Litres of 4N NaOH solution
can be prepared by dissolving 800 Gms NaOH in 5 litres of distilled water. Practice Problems 1. Molar solutions a. Describe how you would prepare 1 L of a 1 M solution of sodium chloride? The gram formula weight of sodium chloride is 58.44 g/mol. Answer: To make a 1 M solution sodium chloride, dissolve 58.44 g sodium chloride in 500 mL water in



a 1000-mL volumetric flask. When all the solid is dissolved and the solution is at room temperature, dilute to the mark and then invert the flask several times to mix. b. Describe how you would prepare 1 L of a 2 M solution of acetic acid? The gram formula weight of acetic acid is 60.05 g/mol, and its density is 1.049 g/mL. Answer: To make a 2 M
solution of acetic acid, dissolve 120.1 g acetic acid in 500 mL distilled or deionized water in a 1000-mL volumetric flask. Since acetic acid is a liquid, the acid may also be measured by volume. Divide the mass of acid by its density (1.049 g/mL) to determine the volume (114 mL). Use either 120.1 g or 114 mL acetic acid to make the solution. Swirl the
flask gently to mix the solution. Once the solution is at room temperature, dilute to the mark and then invert the flask several times to mix. 5. Biotechnology practical 2-Biochemistry 2016-17 SH 4 2. Percent solutions a. Describe how you would prepare 100 g of a solution that is 0.5% phenolphthalein by mass? Answer: Mass percent means the number
of grams of solute per 100 g of solution. Mass percent = (mass of solute/mass of solution) x 100% mass of solute = mass percent X mass of solution/100% = 0.5% x 100 g/100% = 0.5 g Since the total mass of the solution equals 100 g, the remaining 99.5 g of the solution is water. To prepare the solution, dissolve 0.5 g phenolphthalein in 99.5 g
distilled or deionized water. b. Describe how you would prepare 100 mL of a solution that is 22% acetic acid by volume. Answer: Volume percent means the number of milliliters of solute per 100 mL of solution. Dilute 22 mL acetic acid with distilled or deionized water to make 100 mL of solution. 3. Dilutions a. Describe how you would prepare 1.0 L of
a 0.10 M solution of sulfuric acid from a 3.0 M solution of sulfuric acid? Answer: Calculate the volume of 3.0 M sulfuric acid needed to prepare the dilution. Mreagent x Vreagent = Mdilution x Vdilution 3.0 M x Vreagent = 0.10 M x 1.0 L Vreagent = 0.033 L = 33 mL Slowly add 33 mL of 3.0 M sulfuric acid to a 1000-mL volumetric flask half filled
with distilled or deionized water and swirl the flask to mix. Once the solution is at room temperature, dilute to the mark with water and then invert the flask several times to mix. b. Describe how you would prepare 500 mL of a 0.25 M solution of sodium hydroxide from a 5.0 M solution of sodium hydroxide? Answer: Calculate the volume of 5.0 M
sodium hydroxide needed to prepare the dilution. Mreagent X Vreagent = Mdilution x Vdilution 5.0 M x Vreagent = 0.25 M x 0.500 L Vreagent = 0.025 L. = 25 mL Slowly add 25 mL of 5.0 M sodium hydroxide to a 500-mL volumetric flask half-filled with distilled or deionized water and swirl the flask to mix. Once the solution is at room temperature,
dilute to the mark with water and then invert the flask several times to mix. 4. Special cases a. Describe how you would prepare 500 mL of a 1.0 M solution of potassium chloride that is 93.0% pure? The gram formula weight of potassium chloride is 74.56 g/mol. Answer: Calculate the mass of impure potassium chloride needed. Mass of impure
potassium chloride = M pure x V pure X gram formula weight/percent purity = 1.0 M x 0.500 L. x 74.56 g/mol 0.930 = 40 g Slowly add 40 g of 93% potassium chloride to a 500-mL volumetric flask half filled with distilled or deionized water and swirl the flask to mix. When all the solid is dissolved and the solution is at room 6. Biotechnology practical
2-Biochemistry 2016-17 SH 5 temperature, dilute to the mark and invert the flask several times to mix. b. Describe how you would prepare 500 mL of a 1.0 M solution of phosphoric acid from phosphoric acid that is 85.0% pure. The gram formula weight of phosphoric acid is 98.00 g/mol, and the density of 85.0% phosphoric acid is 1.685 g/mL.
Answer: Calculate the volume of 85.0% phosphoric acid needed. Volume of impure = M pure x V pure X gram formula weight/ phosphoric acid (percent purity x density) = (1.0 M x 0.500 L x 98.00 g/mol) 0.850 x 1.685 g/mL = 34 mL Slowly add 34 mL of 85.0% phosphoric acid to a 500-mL volumetric flask half filled with distilled or deionized water
and swirl the flask to mix. Once the solution is at room temperature, dilute to the mark with water and invert the flask several times to mix. Preparation of buffers A buffer solution is an aqueous solution consisting of a mixture of a weak acid and its conjugate base, or vice versa. Its pH changes very little when a small or moderate amount of strong
acid or base is added to it and thus it is used to prevent changes in the pH of a solution. Buffer solutions are used as a means of keeping pH at a nearly constant value in a wide variety of chemical applications. Many life forms thrive only in a relatively small pH range so they utilize a buffer solution to maintain a constant pH. In nature, the
bicarbonate buffering system is used to regulate the pH of blood. Applications Buffer solutions are necessary to keep the correct pH for enzymes in many organisms to work. Many enzymes work only under very precise conditions; if the pH moves outside of a narrow range, the enzymes slow or stop working and can denature. In many cases
denaturation can permanently disable their catalytic activity. A buffer of carbonic acid (H2CO3) and bicarbonate (HCO3 —) is present in blood plasma, to maintain a pH between 7.35 and 7.45. Industrially, buffer solutions are used in fermentation processes and in setting the correct conditions for dyes used in coloring fabrics. They are also used in
chemical analysis and calibration of pH meters. The majority of biological samples that are used in research are made in buffers, especially phosphate buffered saline (PBS) at pH 7.4. Simple buffering agents Buffering agent pKa Useful pH range Citric acid 3.13, 4.76, 6.40 2.1-7.4 Acetic acid 4.8 3.8-5.8 KH2PO4 7.2 6.2-8.2 CHES 9.3 8.3-10.3 Borate
9.24 8.25-10.25 7. Biotechnology practical 2-Biochemistry 2016-17 SH 6 Citrate Buffer Stock Solutions A: 0.1 M solution of citric acid (21.01 g in 1000 ml of distilled water) B: 0.1 M solution of sodium citrate (29.41 g of C6H507Na3 2H20 in 1000 ml of distilled water) x ml of A + y ml of B, diluted to a total of 100 ml with distilled water: XY pH XY
pH 46.53.5323274.1343.7.6.33.220.529.5540.0103.418325.237133.616345.435153.813.736.35.63317411.838.25.831.518.54.29.541.5628224.49.541.56.025.524.54.6 Phosphate Buffer Stock Solutions A: 0.2 M solution of monobasic sodium phosphate (27.8 g in 1000 ml of distilled water) B: 0.2 M solution of dibasic
sodium phosphate (53.65 g of Na2HPO4 7H20 or 71.7 g of Na2 HPO4 12H20 in 1000 ml of distilled water) x ml of A + y ml of B, diluted to a total of 200 ml with distilled water: X Y pH X Y pH 93.5 6.5 5.7 45 55 6.9 928 5.8 3961 7.090 10 5.933 67 7.1 87.7 12.36.028 72 7.285156.1 23 77 7.381.518.56.21981 7.4 77.522.56.316847.573.5
26.56.4 1387 7.668.531.56.510.589.57.762.537.56.68.591.57.856.543.56.77937.951496.85.394.7 8.0 Results: .......ceeeevvereinnenn. pH citrate and .................. pH phosphate buffer is prepared. 8. Biotechnology practical 2-Biochemistry 2016-17 SH 7 Practical 2. Determination of pH and use of pH meter Principles of operation of a pH meter
A pH meter is essentially a voltmeter with high input impedance which measures the voltage of an electrode sensitive to the hydrogen ion concentration, relative to another electrode which exhibits a constant voltage. The key feature of the pH-sensitive electrode is a thin glass membrane who’s outside surface contacts the solution to be tested. The
inside surface of the glass membrane is exposed to a constant concentration of hydrogen ions (0.1 M HCI). Inside the glass electrode assembly, a silver wire, coated with silver chloride and immersed in the HCI solution, is called an Ag/AgCl electrode. This electrode carries current through the half-cell reaction. The potential between the electrode and
the solution depends on the chloride ion concentration, but, since this is constant (0.1 M), the electrode potential is also constant. A reference electrode is needed to complete the electrical circuit. A common choice is to use another Ag/AgCl electrode as the reference. The Ag/AgCl electrode is immersed in a 0.1 M KCI solution which makes contact
with the test solution through a porous fiber which allows a small flow of ions back and forth to conduct the current. The potential created at this junction between the KCl solution and the test solution is nearly zero and nearly unaffected by anything in the solution, including hydrogen ions. Using the pH Meter: Allow the meter a few minutes to
stabilize after you plug it in. When you are not using the meter, keep the electrode immersed in pH 7.0 buffer to a depth of about one inch. The meter must be calibrated by using standards of known pH before an unknown is measured. Since the unknowns are acidic, the pH 4.00 and pH 7.00 standards should be used. An accurate pH reading depends
on standardization, the degree of static charge, and the temperature of the solution. Glass electrode Reference electrode Combined electrode 9. Biotechnology practical 2-Biochemistry 2016-17 SH 8 The pH meter should be standardized each time it is used with a buffer of known pH, preferably one closest to the desired final pH. To calibrate the pH
meter, expose the hole in the electrode, rinse the electrode with deionized water, and place the electrode in a standard solution, e.g., pH 7. Turn the selector to "pH". Adjust the pH meter to the appropriate pH. Rinse electrode with deionized water and place in a second standard buffer solution. The choice of the second standard depends on the final
he standard pH buffers used should be 7 and 10. If the final pH desired, for example, if the final pH desired is 8.5, t pH desired is 5.5, the standard pH buffers used should be 4 and 7. Turn the selector to "pH". Adjust the temperature knob to the second standard pH. Rinse the electrode with deionized water, and return the electrode to the soaking
solution. 1. When rinsing the electrode, never wipe the end, but blot gently since wiping can create a static electric charge, which can cause erroneous readings, 2. Make sure the solution you are measuring is at room temperature since the pH can change with a change in temperature. 3. The pH-sensitive glass membrane is very thin and very easily
broken. Do not touch the membrane with anything harder than a Kim-Wipe and do that very gently. Do not drop the electrode or bump it on the bottom of the beaker when immersing it in a solution. 4. The glass membrane must be thoroughly hydrated to work properly. Do not allow the electrode to remain out of water any longer than necessary.
When the electrode is not in use, keep it immersed in the pH 7.00 buffer. Do not put the electrode down on the desk. 10. Biotechnology practical 2-Biochemistry 2016-17 SH 9 Practical 3. Qualitative analysis of carbohydrates Introduction: Carbohydrates are polyhydroxy aldehydes and ketones or substances that hydrolyze to yield polyhydroxy
aldehydes and ketones. Aldehydes (-CHO) and ketones (= CO) constitute the major groups in carbohydrates. Carbohydrates are mainly divided into monosaccharides, disaccharides and polysaccharides. The commonly occurring monosaccharides includes glucose, fructose, galactose, ribose, etc. The two monosaccharides combine together to form
disaccharides which include sucrose, lactose and maltose. Starch and cellulose fall into the category of polysaccharides, which consist of many monosaccharide residues. Molisch’s Test: This is a common test for all carbohydrates larger than tetroses. The test is on the basis that pentoses and hexoses are dehydrated by conc. Sulphuric acid to form
furfural or hydroxymethylfurfural, respectively. These products condense with a-naphthol to form purple condensation product. Fehling’s Test: This forms the reduction test of carbohydrates. Fehling’s solution contains blue alkaline cupric hydroxide solution, heated with reducing sugars gets reduced to yellow or red cuprous oxide and is precipitated.
Hence, formation of the yellow or brownish-red colored precipitate helps in the detection of reducing sugars in the test solution. 11. Biotechnology practical 2-Biochemistry 2016-17 SH 10 Benedict’s test: As in Fehling’s test, free aldehyde or keto group in the reducing sugars reduce cupric hydroxide in alkaline medium to red colored cuprous oxide.
Depending on the concentration of sugars, yellow to green color is developed. All monosaccharides are reducing sugars as they all have a free reactive carbonyl group. Some disaccharides, like maltose, have exposed carbonyl groups and are also reducing sugars, but less reactive than monosaccharides Barfoed’s Test: Barfoed's test is used to detect
the presence of monosaccharide (reducing) sugars in solution. Barfoed's reagent, a mixture of ethanoic (acetic) acid and copper (II) acetate, is combined with the test solution and boiled. A red copper (II) oxide precipitate is formed will indicates the presence of reducing sugar. The reaction will be negative in the presence of disaccharide sugars
because they are weaker reducing agents. This test is specific for monosaccharides. Due to the weakly acidic nature of Barfoed's reagent, it is reduced only by monosaccharides. Seliwanoff’s Test: It is a color reaction specific for ketoses. When conc. HCI is added. Ketoses undergo dehydration to yield furfural derivatives more rapidly than aldoses.
These derivatives form complexes with resorcinol to yield deep red color. The test reagent causes the dehydration of ketohexoses to form 5-hydroxymethylfurfural. 5-hydroxymethylfurfural reacts with resorcinol present in the test reagent to produce a red product within two minutes (reaction not shown). Aldohexoses reacts so more slowly to form the
same product. Bial’s Test: Bial’s test is used to distinguish between pentoses and hexoses. They react with Bial’s reagent and are converted to furfural. Orcinol and furfural condense in the presence of ferric ion to 12. Biotechnology practical 2-Biochemistry 2016-17 SH 11 form a colored product. Appearance of green color or precipitate indicates the
presence of pentoses and formation of muddy brown precipitate shows the presence of hexoses. Iodine Test: This test is used for the detection of starch in the solution. The blue-black color is due to the formation of starch-iodine complex. Starch contain polymer of a-amylose and amylopectin which forms a complex with iodine to give the blue black
color. Osazone Test: The ketoses and aldoses react with phenyl hydrazine to produce a phenylhydrazone which further reacts with another two molecules of phenyl hydrazine to yield osazone. Needle-shaped yellow osazone crystals are produced by glucose, fructose and mannose, whereas lactosazone produces mushroom shaped crystals. Crystals of
different shapes will be shown by different osazones. Flower-shaped crystals are produced by maltose. Materials Required: 1) Glassware 2) Test tubes 3) Test tube holder 4) Water bath 5) Spatula 6) Dropper Reagents Required: 1) Molisch’s Reagent 2) Iodine solution 3) Fehling’s reagent A 4) Fehling’s reagent B 5) Benedict’s qualitative reagent 6)
Barfoed’s reagent 7) Seliwanoff ’s reagent 8) Bial’s reagent 9) Phenyl hydrazine hydrochloride 10) Sodium acetate 11) Glacial acetic acid 13. Biotechnology practical 2-Biochemistry 2016-17 SH 12 Overview No. Test Observation Inference Reaction 1 Molisch’s Test 2-3 drops of alpha -naphthol solution are added to 2ml of the test solution. Very gently
add 1ml of Conc. H2SO4 along the side of the test tube. A deep violet coloration is produced at the junction of two layers. Presence Of carbohydrates This is due to the formation of an unstable condensation product of beta-naphthol with furfural (produced by the dehydration of the carbohydrate). 2 Iodine test 4-5 drops of iodine solution are added to
1ml of the test solution and contents are mixed gently. Blue color is observed. Presence of polysaccharide . Iodine forms colored adsorption complexes with polysaccharides. 3 Fehling's test About 2 ml of sugar solution is added to about 2 ml of Fehling’s solution taken in a test-tube. It is then boiled for 10 min A red precipitate is formed Presence of
reducing sugar This is due to the formation of cuprous oxide by the reducing action of the sugar. 4 Benedict’s test To 5 ml of Benedict's solution, add 1ml of the test solution and shake each tube. Place the tube in a boiling water bath and heat for 3 minutes. Remove the tubes from the heat and allow them to cool. Formation of a green, red, or yellow
precipitate Presence of reducing sugars If the saccharide is a reducing sugar it will reduce Copper [Cu] (11) ions to Cu(1) oxide, a red precipitate 5 Barfoed’s test To 2 ml of the solution to be tested added 2 ml of freshly prepared Barfoed's reagent. Place test tubes into a boiling water bath and heat for 3 minutes. Allow to cool. A deep blue color is
formed with a red ppt. settling down at the bottom or sides of the test tube. Presence of reducing sugars. If the saccharide is a reducing sugar it will reduce Cu (11) ions to Cu(1) oxide 6 Seliwanoff test To 3ml of Seliwanoff reagent, add 1ml of the test solution. Boil in water bath for 2 minutes. A cherry red colored precipitate within 5 minutes is
obtained. A faint red color produced Presence of ketoses [Sucrose gives a positive ketohexose test ] Presence of aldoses When reacted with Seliwanoff reagent, ketoses react within 2 minutes forming a cherry red condensation product Aldopentoses react slowly, forming the colored condensation product. 14. Biotechnology practical 2-Biochemistry
2016-17 SH 13 Result: the given unknown carbohydrate is................. 7 Bial's test Add 3ml of Bial’s reagent to 0.2ml of the test solution. Heat the solution in a boiling water bath for 2 minutes. A blue-green product. A muddy brown to gray product Presence of pentoses. Presence of hexoses. The furfurals formed produces condensation products with
specific color. 8 Osazone Test To two ml of the test solution, add 3ml of phenyl hydrazine hydrochloride solution and mix. Keep in a boiling water bath for 30mts. Cool the solution and observe the crystals under microscope. Formation of beautiful yellow crystals of osazone Needle shaped crystals Hedgehog crystals Sunflower shaped crystals
Glucose/fructo se Presence of lactose Presence of maltose Reducing sugars forms osazone on treating with phenyl hydrazine 15. Biotechnology practical 2-Biochemistry 2016-17 SH 14 Qualitative analysis of unknown carbohydrates 16. Biotechnology practical 2-Biochemistry 2016-17 SH 15 Unknown sample solution 1. Molisch’s test Reddish violet
ring 2. Iodine test Blue color No color (May be starch) (Mono or di saccharide) 3. Benedict’s test/4.Fehling’s test No reduction (may be sucrose) Red ppt. (may be reducing sugar) 5. Barfoed’s test Brick red color (monosaccharide) No color 6. Selvinoffs test 7.osazone test No color Red color powder puff sunflower Glucose Fructose Lactose Maltose 17.
Biotechnology practical 2-Biochemistry 2016-17 SH 16 SAMPLE: A SL. NO TEST OBSERVATION INFERENCE 1 Molisch’s Test 2-3 drops of alpha -naphthol solution are added to 2ml of the test solution. Very gently add 1ml of Conc. H2SO4 along the side of the test-tube. 2 Iodine test 4-5 drops of iodine solution are added tolml of the test solution and
contents are mixed gently. 3 Fehling's test About 2 ml of sugar solution is added to about 2 ml of Fehling’s solution taken in a test-tube. It is then boiled for 10 min 4 Benedict’s test To 5 ml of Benedict's solution, add 1ml of the test solution and shake each tube. Place the tube in a boiling water bath and heat for 3 minutes. Remove the tubes from the
heat and allow them to cool. 5 Barfoed’s test To 2 ml of the solution to be tested added 2 ml of freshly prepared Barfoed's reagent. Place test tubes into a boiling water bath and heat for 3 minutes. Allow to cool. 6 Seliwanoff test To 3ml of Seliwanoff reagent, add 1ml of the test solution. Boil in water bath for 2 minutes. 7 Bial's test Add 3ml of Bial’s
reagent to 0.2ml of the test solution. Heat the solution in a boiling water bath for 2 minutes. 8 Osazone Test To two ml of the test solution, add 3ml of phenyl hydrazine hydrochloride solution and mix. Keep in a boiling water bath for 30mts. Cool the solution and observe the crystals under microscope STRUCTURE: RESULT: The given sugar is
identified as ......cooviiiiii 18. Biotechnology practical 2-Biochemistry 2016-17 SH 17 SAMPLE: B SL. NO TEST OBSERVATION INFERENCE 1 Molisch’s Test 2-3 drops of alpha -naphthol solution are added to 2ml of the test solution. Very gently add 1ml of Conc. H2S0O4 along the side of the test-tube. 2 Iodine test 4-5 drops of iodine
solution are added tolml of the test solution and contents are mixed gently. 3 Fehling's test About 2 ml of sugar solution is added to about 2 ml of Fehling’s solution taken in a test-tube. It is then boiled for 10 min 4 Benedict’s test To 5 ml of Benedict's solution, add 1ml of the test solution and shake each tube. Place the tube in a boiling water bath and
heat for 3 minutes. Remove the tubes from the heat and allow them to cool. 5 Barfoed’s test To 2 ml of the solution to be tested added 2 ml of freshly prepared Barfoed's reagent. Place test tubes into a boiling water bath and heat for 3 minutes. Allow to cool. 6 Seliwanoff test To 3ml of Seliwanoff reagent, add 1ml of the test solution. Boil in water bath
for 2 minutes. 7 Bial's test Add 3ml of Bial’s reagent to 0.2ml of the test solution. Heat the solution in a boiling water bath for 2 minutes. 8 Osazone Test To two ml of the test solution, add 3ml of phenyl hydrazine hydrochloride solution and mix. Keep in a boiling water bath for 30mts. Cool the solution and observe the crystals under microscope
STRUCTURE: RESULT: The given sugar is identified @s ..........ccocceevviiviiiiiiiniiiirinerieenns 19. Biotechnology practical 2-Biochemistry 2016-17 SH 18 SAMPLE: C SL. NO TEST OBSERVATION INFERENCE 1 Molisch’s Test 2-3 drops of alpha -naphthol solution are added to 2ml of the test solution. Very gently add 1ml of Conc. H2SO4 along the side of
the test-tube. 2 Iodine test 4-5 drops of iodine solution are added tolml of the test solution and contents are mixed gently. 3 Fehling's test About 2 ml of sugar solution is added to about 2 ml of Fehling’s solution taken in a test-tube. It is then boiled for 10 min 4 Benedict’s test To 5 ml of Benedict's solution, add 1ml of the test solution and shake each
tube. Place the tube in a boiling water bath and heat for 3 minutes. Remove the tubes from the heat and allow them to cool. 5 Barfoed’s test To 2 ml of the solution to be tested added 2 ml of freshly prepared Barfoed's reagent. Place test tubes into a boiling water bath and heat for 3 minutes. Allow to cool. 6 Osazone Test To two ml of the test solution,
add 3ml of phenyl hydrazine hydrochloride solution and mix. Keep in a boiling water bath for 30mts. Cool the solution and observe the crystals under microscope STRUCTURE: RESULT: The given sugar is identified @s ..........ccoevevviiiiiiiiiiiiiiniiniinninenn. 20. Biotechnology practical 2-Biochemistry 2016-17 SH 19 SAMPLE: D SL. NO TEST OBSERVATION
INFERENCE 1 Molisch’s Test 2-3 drops of alpha -naphthol solution are added to 2ml of the test solution. Very gently add 1ml of Conc. H2SO4 along the side of the test-tube. 2 Iodine test 4-5 drops of iodine solution are added tolml of the test solution and contents are mixed gently. 3 Fehling's test About 2 ml of sugar solution is added to about 2 ml of
Fehling’s solution taken in a test-tube. It is then boiled for 10 min 4 Benedict’s test To 5 ml of Benedict's solution, add 1ml of the test solution and shake each tube. Place the tube in a boiling water bath and heat for 3 minutes. Remove the tubes from the heat and allow them to cool. 5 Barfoed’s test To 2 ml of the solution to be tested added 2 ml of
freshly prepared Barfoed's reagent. Place test tubes into a boiling water bath and heat for 3 minutes. Allow to cool. 6 Osazone Test To two ml of the test solution, add 3ml of phenyl hydrazine hydrochloride solution and mix. Keep in a boiling water bath for 30mts. Cool the solution and observe the crystals under microscope STRUCTURE: RESULT: The
given sugar is identified as ........ccocoeeiiiiiiiiiiii 21. Biotechnology practical 2-Biochemistry 2016-17 SH 20 SAMPLE: E SL. NO TEST OBSERVATION INFERENCE 1 Molisch’s Test 2-3 drops of alpha -naphthol solution are added to 2ml of the test solution. Very gently add 1ml of Conc. H2SO4 along the side of the test tube.. 2 Iodine test 4-5
drops of iodine solution are added tolml of the test solution and contents are mixed gently. 3 Hydrolysis of sample To about 5ml of sample add Conc. HCI or Conc. H2SO4 about 8-10 drops, heat it. Allow to cool to room temperature gradually. With this sample perform Benedict’s, Fehling’s and Osazone test. 4 Fehling's test About 2 ml of hydrolyzed
sugar solution is added to about 2 ml of Fehling’s solution taken in a test-tube. It is then boiled for 10 min. 5 Benedict’s test To 5 ml of Benedict's solution, add 1ml of the test solution and shake each tube. Place the tube in a boiling water bath and heat for 3 minutes. Remove the tubes from the heat and allow them to cool. 6. Seliwanoff test To 3ml of
Seliwanoff reagent, add 1ml of the test solution. Boil in water bath for 2 minutes. 7 Osazone Test To two ml of the test solution, add 3ml of phenyl hydrazine hydrochloride solution and mix. Keep in a boiling water bath for 30mts. Cool the solution and observe the crystals under microscope STRUCTURE: 22. Biotechnology practical 2-Biochemistry
2016-17 SH 21 RESULT: The given sugar is identified @s .........ccoeverviiiiiiiiiiiiiiiin Expt no 4: Estimation of glucose by DNS method. Aim: To estimate the given sugar sample by DNS method. Principle: several reagents have been employed which assay sugars by their reducing properties. One such compound is 3,5-Dinitrosalicyclic acid, which
in presence of alkaline solution reduces to the 3- Amino-5- nitrosalicyclic acid. Reaction: Reagents required: 1) Dinitrosalicyclic acid (DNS) reagent: a) 30% sodium potassium tartarate: Dissolve 300gm of Rochelle’s salt in 1000ml of water. b) 3,5-Dinitrosalicyclic acid: Dissolvel0 gm of DNS in 200ml of 2N NaOH. Mix both the solutions and make up to
1000ml with dis. H20. 2) Standard glucose solution: 1mg/1ml 3) Working standard solution: 1001g/ml Take 10ml from the standard solution to another 100 ml volumetric flask and make up to the mark. Method: 1) Take the seven test tubes and mark as 1(blank),2,....7. 2) Pipette out the working standard glucose solution in the range of 0,
0.5,1.0,....3.0 (0-300 pg . the tube containing Oml of sugar solution is used as blank. 3) Make up the volumes of all the test tubes to 3ml by adding dis. H20. 4) Add 1ml of DNS reagent to all the tubes. 5) Cover each test tube with marble and keep in the boiling water bath for 5min. 6) All the tubes cool at room temperature by keeping under running
tap water or in a beaker containing tap water. 7) Adjust the colorimeter at 540nm to zero by keeping blank test tube. Then take the OD values of all tubes. 8) Plot a graph of concentration of glucose solution v/s OD at 540nm. Then estimate the concentration of the unknown. 23. Biotechnology practical 2-Biochemistry 2016-17 SH 22 Observation Sl.n
0. Vol. Of standard Glucose solution Vol. Of dis. H20. In ml Conc. Of glucose solution in mg DNS reagent in ml Keep the test tubes in BWB For 5 min OD at 540 nm 1 0.03.000120.52.550131.02.0100141.51.5150152.01.0200162.50.5250173.00.030018 UNKNOWN - 1 Report: The given unknown solution contains .........c......... of
sugar. Reference: 1) An introduction to practical Biochemistry----by D.T.Plummer 2) Standard method of Biochemical analysis ----by S.K.Thimmaiah 24. Biotechnology practical 2-Biochemistry 2016-17 SH 23 Expt 5: Estimation of protein by Biuret method. Aim: To estimate the amount of protein present in the given sample by biuret method. Principle:
It is based on the fact that the -Co-NH- groups (peptide group) of protein form a purple complex with copper ions in an alkaline solution. The intensity of the purple complex is measured at 520 nm colorimetrically. This method is commonly used to estimate the protein in the range of 0.5 - 5 mg. Reaction: Reagents required: 1) Biuret reagent: Dissolve
3gm of CuSO4.5H20 and 9 gm of sodium potassium tartarate in 500ml of 0.2 N NaOH solution. To this solution add 5 gm of potassium iodide (KI) and make upto 1 lit with 0.2 N NaOH 2) Standard protein solution: 5mg/1ml of Bovine serum albumin. Method: 1) Take the seven test tubes and mark as 1(blank),2,....7. 2) Pipette out the standard protein
solution in the range of 0.2, 0.4, 0.6, 0.8 and 1.0 (0-5mg concentration) . The tube containing Oml of protein solution is used as blank. 3) Make up the volumes of all the test tubes to 1ml by adding dis. H20. 4) Add 6ml of Biuret reagent to all the tubes. 5) Incubate in the room temperature for 10min. 6) Immediate after 10 min the OD values are taken
in the colorimeter at 510nm to zero by keeping blank test tube. Then take the OD values of all tubes. 7) Plot a graph of concentration of protein solution v/s OD at 510nm. Then estimate the concentration of the unknown. Report: The given unknown solution contains ................... of protein. Reference: 1) An introduction to practical Biochemistry----by
D.T.Plummer 2) Standard method of Biochemical analysis ----by S.K.Thimmaiah 25. Biotechnology practical 2-Biochemistry 2016-17 SH 24 Observation and calculations: Sl.n o. Vol. Of standard protein solution Vol. Of dis. H20. In ml Conc. Of protein solution in mg Biuret reagent in ml Keep the test tubes in room temp . For 10 min OD at 510 nm 1 0.0
1.00620.208163040626406043650.80.24661.00.0567 UNKNOWN - 6 Calculations: 1ml of sample contains........................ mg of protein Therefore 100ml contains= 100X ........... /1 26. Biotechnology practical 2-Biochemistry 2016-17 SH 25 Expt 6: Construction of maltose calibration curve Aim: To construct the maltose calibration
curve Principle: Maltose is a reducing disaccharide, which reduces 3, 5-dinitro salicylic acid in alkaline medium into 3-amino, 5-nitro salicylic acid, which is an orange red colored complex. The intensity of color depends upon the concentration of maltose and its optical density is measured at 540nm. 3,5-dinitrosalicylic acid 3-amino, 5-nitro salicylic
acid Requirements: 3, 5-dinitrosalicylic acid: 1g of DNS was dissolved in 20ml of 2N NaOH, 30g of sodium potassium tartarate in 50ml of dist.H20. The 2 mixtures were mixed and the final volume was made upto 100ml with dist.H20. Standard maltose solution: 100mg of maltose dissolved in 100ml of dist.H20. Test tubes, pipettes, colorimeter, etc.
Procedure: Standard maltose solution ranging from 0.0, 0.2, 0.4,........ 1.4ml was pipette out with the concentration range 0-1400ng into the eight different test tubes. The volume of all the tubes was made up to 2ml with dist. H20. 1ml of DNS reagent was added to each test tube and all the tubes were kept in boiling water bath for 5mins. Then these
tubes were cooled at room temperature and 10ml of distilled H20was added to each test tubes. The optical density was read at 540m. Result: OH NO2 NO2 COOH OH NO2 COOH NH2 Maltose Alkaline condition 27. Biotechnology practical 2-Biochemistry 2016-17 SH 26 Observation and calculations: SI.No Vol. of maltose (ml) Vol. of dist. H20 (ml)
Vol. of DNS (ml) Vol. of dist.H20 (ml) Concentration of maltose (ug) OD at 540nm 1 0 2.0 1 Incubate all the tubes in boiling water bath for 10min 102 0.21.811030.41.611040.61.411050.81.211061.01.011071.20.811081.40.61 10 28. Biotechnology practical 2-Biochemistry 2016-17 SH 27 Expt 7: Determination of activity of human
salivary a-amylase Aim: To determine the activity of human salivary a-amylase. Introduction: Although amylase is found in many tissues, it is most prominent in pancreatic juice and saliva which have their own isoform of human salivary a-amylase. They behave differently on isoelectric focusing and can also be separated in testing by using specific
monoclonal antibodies. It is found in saliva and breaks starch into maltose and dextrin. This form of amylase is also called ptylin. It will break large, insoluble starch into soluble starch producing smaller starch and ultimately maltose. Principle: The enzyme activity is expressed in terms of International unit. It is defined as the amount of enzyme
required to convert one micro mole of substrate into product per minute under optimum pH and temperature. a-amylase catalyses the hydrolysis of a-1 4 linkage of starch to produce maltose. Maltose reduces 3, 5-dinitro salicylic acid into 3-amino, 5-nitro salicylic acid, which is an orange red colored complex its optical density is measured at 540nm.
Requirements: Sodium phosphate buffer: 0.2 molar (pH-6.9 to 7.2). Solution A: Sodium dihydrogen phosphate (0.2M) - monobasic Solution B: Disodium hydrogen phosphate (0.2M) - dibasic Substrate: 1% soluble starch DNS reagent Enzyme: Salivary a-amylase (crude): Collected saliva is filtered and centrifuged at 3000rpm for 20mins; supernatant
is taken which serves as enzyme source. Working enzyme solution: Saliva which is centrifuged is diluted in 1:10 ration with phosphate buffer. 29. Biotechnology practical 2-Biochemistry 2016-17 SH 28 Procedure: Three test tubes were taken. 1.5 ml of buffer and 0.5ml of 1% starch were added to the first tube which served as blank. Other two tubes
were added with 0.5ml of substrate, 0.5ml of enzyme and volume was made up to 2 ml with buffer. All the tubes were kept for incubation at room temperature for 5Smins. 1ml of DNS reagent was added to all the tubes to stop the reaction. Then all the tubes were kept in boiling water bath for 10mins. Then 10ml of distilled water was added to all the
tubes, after cooling optical density was read at 540nm. By using maltose calibration curve, the amount of maltose liberated was determined and enzyme activity was calculated by using the formula, Amount of maltose liberated x volume Activity = Molecular weight of maltose X incubation time Result: Observation and calculations: S1. No Vol. of
substr ate (ml) Vol. of enzym e (ml) Vol. of buffer (ml) Vol. of DNS (ml) Vol. of dist. H20 (ml) OD at 540nm Activity pmol/ml /min 1 0.5 0 1.5 Incubat e all the tubes in room temp. for 5min 1 Incubat e all the tubes in boiling water bath for 10min 102 0.50.511 103 0.5 0.5 1 1 10 30. Biotechnology practical 2-Biochemistry 2016-17 SH 29 Expt 8: Effect
of temperature on activity of human salivary a-amylase Aim: To determine the effect of temperature on the activity of human salivary a-amylase. Principle: a-amylase catalyses the hydrolysis of a-1 4 linkage of starch and produces the reducing sugar maltose. Maltose reduces 3, 5-dinitro salicylic acid into 3-amino, 5-nitro salicylic acid, which is an
orange red colored complex. Its optical density is measured at 540nm. As the temperature rises, the rate of a chemical reaction increases due to the increase in activation energy. But when the temperature rises above a certain limit i.e., more than 50°C, the enzyme loses its activity due to the denaturation and loss of its tertiary structure. Further rise
in temperature leads to coagulation which is an irreversible change. The optimum temperature for most of the enzymes is between 40-50°C. However few enzymes are active even at 100°C. Requirements: Substrate (1% starch in phosphate buffer) Phosphate buffer (pH - 7.0) Enzyme (Human salivary a-amylase) DNS reagent Procedure: Seven
clean and dry test tubes were taken and 0.5ml of substrate was added to all the tubes. 0.5 ml of dilute enzyme was pipette out into all the test tubes except for the first tube which served as blank. The volume of all the tubes was made up to 2 ml with buffer. The tubes were incubated for 5mins at respective temperature (0°C, 10°C, 27°C, 37°C, 50°C
and 100°C). (Before adding enzyme to the substrate, the substrates were pre incubated at respective temperature for 10mins) Then 1ml of DNS reagent was added to all the tubes and kept in boiling water bath for 5mins and were cooled. 31. Biotechnology practical 2-Biochemistry 2016-17 SH 30 10ml of distilled water was added to all the test
tubes. Optical density was read at 540nm. Activity was calculated and the graph was plotted by taking temperature on x-axis and activity on y-axis. Result: Observation and calculations: SI. No Vol. of buffer (ml) Vol. of substrat e (ml) Vol. of enzym e (ml) Temp. in °C Vol. of DNS (ml) Vol. of dist.H20 (ml) OD at 540 nm Activity pmole/ ml/min 1 1.5 0.5
0 Incubat e all the tubes for 5mins at respecti ve temp. 27 1 Incub ate all the tubes in boilin g water bath for 10min 1021 0.50.50110310.50.510110410.50.527110510.50.537110610.50.550110710.50.51001 10 32. Biotechnology practical 2-Biochemistry 2016-17 SH 31 Expt: 9 Effect of pH on the activity of human salivary a-
amylase Aim: To determine the effect of pH on the activity of human salivary a-amylase. Principle: a-amylase catalyses the hydrolysis of a-1 4 linkage of starch and produces the reducing sugar maltose. Maltose reduces 3, 5-dinitro salicylic acid into 3-amino, 5-nitro salicylic acid, which is an orange red colored complex. Its optical density is measured
at 540nm. Enzymes are active over a limited pH range only. A plot of activity against pH usually gives a bell shaped curve. The pH value of maximum activity is known as optimum pH, and this is a characteristic of the enzyme. The variation of the activity with pH is due to the change in the state of ionization of the enzyme and other components of
reaction mixture. Requirements: Substrate (1% starch) - 1g of starch is dissolved in buffers of different pH (3.0, 4.5, 7.0, 9.0 and 11.0) Enzyme (Human salivary a-amylase) DNS reagent Buffer solutions 1. Acetate buffer (pH-4.5 and 3.0) Solution A - 0.2M acetic acid Solution B - 0.2M sodium acetate Using solution B as base, solution A is added till
the pH 3.0 and 4.5 are obtained. 2. Phosphate buffer (pH-7.0) Solution A - 0.2M disodium hydrogen phosphate Solution B - 0.2M sodium dihydrogen phosphate Using solution B as base, solution A is added till pH 7.0 is obtained. 3. Tris HCI buffer (pH-9.0 and 11.0) Solution A - 0.2M tris HCI Solution B - 0.2M hydrochloric acid 33. Biotechnology
practical 2-Biochemistry 2016-17 SH 32 Using solution A as base, solution B is added till pH 9.0 and 11.0 is obtained. Procedure: 0.5ml of diluted enzyme was pipette out to each test tube, except for the blank. 0.5ml of substrate prepared in different buffers having pH 3.0, 4.5, 7.0, 9.0 and 11.0 was added to the respective test tubes. 1ml of substrate
and buffer of any pH was added to the blank. To each test tube 1ml of their respective buffer was added. The test tubes were incubated for exactly 5mins. 1ml of DNS reagent was added to all the tubes to stop the reaction and the tubes were kept in boiling water bath for 10mins. The tubes were cooled at room temperature and 10ml of distilled
water was added to all the tubes. Optical density was read at 540nm. Activity was calculated and a graph was plotted by taking pH on x-axis and activity on y-axis. Result: Observation and calculations: S1.N o Vol. of enzyme (ml) Vol. of substrate (ml) Vol. of buffer (ml) pH Vol. of DNS (ml) Vol. of dist. H20 (ml) OD at 540 nm Activity pmole/ml /min 1 0
1.0 1 Incubate all the tubes at room tempera- ture for Smins. 7 1 Incubate all the tubes in boiling water bath for 10min 102 0.50.51311030.50.514.511040.50.51711050.50.51911060.50.51111 10 34. Biotechnology practical 2-Biochemistry 2016-17 SH 33 Expt 10.Determination of Km value of human salivary a-amylase Aim: To
determine the Km value of human salivary a-amylase. Principle: a-amylase catalyses the hydrolysis of a-1 4 linkage of starch and produces the reducing sugar maltose. Maltose reduces 3, 5-dinitro salicylic acid into 3-amino, 5-nitro salicylic acid, which is an orange red colored complex. Its optical density is measured at 540nm. If the activity of enzyme
is determined over a range of substrate concentration, rectangular hyperbola is obtained. An equation relating enzyme activity and substrate concentration can be obtained for the whole curve and was first derived by Michaleis and Menten in 1913. The basic assumption was that the enzyme and substrate form a complex which then breaks down to
give enzyme and product. If S = Km, V = v/2, so that the Michalei’s constant (Km) is the concentration which gives half of the maximum velocity, large Km has low enzyme substrate affinity. Line Weaver and Burke modified the equation, as per mathematical manipulation has converted a hyperbolic curve into straight line and thus V maximum velocity
and Km can be easily calculated. Requirements: Substrate (1% starch in phosphate buffer) Enzyme (Diluted salivary a-amylase) DNS reagent Phosphate buffer (pH-7.0) Procedure: 6 clean dry test tubes were taken, first one served as blank. Substrate volume ranging from 0.1, 0.2........... 0.5 ml was pipette out to all test tubes except for the blank.
0.5ml of enzyme was added to all the test tubes. The volume in all the tubes was made to 2ml with phosphate buffer. 35. Biotechnology practical 2-Biochemistry 2016-17 SH 34 The tubes were kept for incubation at room temperature for 5mins. Then 1ml of DNS reagent was added to all the tubes and optical density was read at 540nm. With the
help of maltose calibration, ng of maltose liberated was determined and enzyme activity (v) was calculated. 1/v and 1/s was calculated using enzyme activity (v) and substrate concentration (s) respectively. A graph was plotted by taking 1/s on x-axis and 1/v on y-axis, and then Km was determined by using the plot. Result: Observation and
calculations: SlI. N o Vol. of buffer (ml) Vol. of enzym e (ml) Vol. of substrat e (ml) Vol. of DNS (ml) Vol. of dist. H20 (ml) OD at 540 nm Activity (V) pmole/ ml/min 1/V Concent r-ation of (S) (ug) 1/(S) 1 1.5 0.5 0 Incub ate all the tubes at room tempe ra- ture for 5mins. 1 Incub ate all the tubes in boilin g water bath for 10min 102 1.40.50.11103 1.3
0.50.211041.20.50.311051.10.50411061.00.50.51 10 36. Biotechnology practical 2-Biochemistry 2016-17 SH 35 Experiment 11: separation of amino acids by thin layer chromatography. Theory: Chromatography is by far the most useful general group of techniques available for the separation of closely related compounds in a mixture.
Here the separation is effected by differences in the equilibrium distribution of the components between two immiscible phases, viz., the stationary and the mobile phases. These differences in the equilibrium distribution are a result of nature and degree of interaction of the components with these two phases. The stationary phase is a porous medium
like silica or alumina, through which the sample mixture percolates under the influence of a moving solvent (the mobile phase). There are a number of interactions between the sample and the stationary phase and these have been well exploited to effect the separation of compounds. Thin layer chromatography [TLC]: Thin layer chromatographic
(TLC) technique readily provides qualitative information and with careful attention to details, it is possible to obtain quantitative data. Thin layer chromatography is a technique used to separate and identify compounds of interest. A TLC plate is made up of a thin layer of silica adhered to glass or aluminum for support. The silica gel acts as the
stationary phase and the solvent mixture acts as the mobile phase. In the ideal solvent system the compounds of interest are soluble to different degrees. Separation results from the partition equilibrium of the components in the mixture. In the simplest form of the technique, a narrow zone or spot of the sample mixture to be separated is applied near
one end of the TLC plate and allowed to dry. The strip or plate is then placed with this end dipping in to the solvent mixture, taking care that the sample spot/zone is not immersed in the solvent. As the solvent moves towards the other end of the strip, the test mixture separates into various components. This is called as the development of TLC plates.
The separation depends on several factors; (a) solubility: the more soluble a compound is in a solvent, the faster it will move up the plate. (b) attractions between the compound and the silica, the more the compound interacts with silica, the lesser it moves, (c) size of the compound, the larger the compound the slower it moves up the plate. The plate
is removed after an optimal development time and dried and the spots/zones are detected using a suitable location reagent. An important characteristic used in thin layer chromatography is Rf value. The plate is removed after an optimal development time and dried and the spots/zones are detected using a suitable location reagent. An important
characteristic used in thin layer chromatography is Rf value. 37. Biotechnology practical 2-Biochemistry 2016-17 SH 36 Chromatographic Separation of Amino acids: The present experiment employs the technique of thin layer chromatography to separate the amino acids in a given mixture. All 20 of the common amino acids [standard amino acids] are
a-amino acids. They have a carboxyl group and an amino group bonded to the same carbon atom (the - carbon). They differ from each other in their side chains, or R groups, which vary in structure, size, and electric charge. The interaction of the amino acids with the stationary phase like silica varies depending on their 'R' groups. The amino acid
that interacts strongly with silica will be carried by the solvent to a small distance, whereas the one with less interaction will be moved further. By running controls [known compounds] alongside, it is possible to identify the components of the mixture. Since amino acids are colourless compounds, ninhydrin is used for detecting them. To identify this,
after development, the TLC plate is sprayed with ninhydrin reagent and dried in an oven, at 105°C for about 5 minutes. Ninhydrin reacts with a- amino acids that results in purple coloured spots [ due to the formation of the complex - Rheuman's purple values can be calculated and compared with the reference values to identify the amino acids. [The
RF value for each known compound should remain the same provided the development of plate is done with the same solvent, type of TLC plates, method of spotting and in exactly the same conditions]. Materials Required: 38. Biotechnology practical 2-Biochemistry 2016-17 SH 37 Reagents: 1. 2% solution of individual amino acids. 2. Solvent mixture
of normal butanol, acetic acid and water in the ratio 12:3:5 by volume. 3. Ninhydrin reagent. Requirements: 1. TLC plate. 2. TLC chamber. 3. Capillary tubes. 4. Reagent spray bottle. 5. Conical flasks. 6. Beakers. Procedure: 1. Pour the solvent mixture in to the TLC chamber and close the chamber. 2. The chamber should not be disturbed for about 30
minutes so that the atmosphere in the jar becomes saturated with the solvent. 3. Cut the plate to the correct size and using a pencil (never ever use a pen) gently draw a straight line across the plate approximately 2 cm from the bottom. 4. Using a capillary tube, a minute drop of amino acid is spotted on the line. 5. Allow the spot to dry. 6. Spot the
second amino acid on the plate [enough space should be provided between the spots]. 7. Repeat the above step for spotting the unknown acid. 8. Place the plate in the TLC chamber as evenly as possible and lean it against the side(immerse the plate such that the line is above the solvent). Allow capillary action to draw the solvent up the plate until it
is approximately 1 cm from the end. 9. Remove the plate and immediately draw a pencil line across the solvent top. 10. Under a hood dry the plate with the aid of a blow dryer. 11. Spray the dry plate with ninhydrin reagent. 12. Dry the plates in hot air oven at 105°C for 5 min. [Ninhydrin will react with the faded spots of amino acids and make them
visible as purple colored spots.] 13. After some time, mark the center of the spots, then measure the distance of the center of the spots from the origin and calculate the Rf values. Rf value can be calculated using the formula: 39. Biotechnology practical 2-Biochemistry 2016-17 SH 38 The Rf values with butanol-acetic acid- water solvent are as follows:
alanine 0.24, glutamic acid 0.25, glycine 0.2, leucine 0.58, valine 0.4, lysine 0.58, tyrosine 0.42. Expt: 12 Circular Paper Chromatography Aim: To separate the Amino acids by Circular Paper Chromatography. Principle: Amino acids in a given mixture or sample aliquot are separated on the basis of differences in their solubilities and hence differential
partitioning coefficient in a binary solvent system. The amino acids with higher solubilities in stationary phase move slowly as compared with those with higher solubilities in the mobile phase. The separated amino acids are detected by spraying the air dried chromatogram with ninhydrin reagent. All amino acids give purple color or bluish purple
colour on reaction with ninhydrin while proline and hydroxyl-proline gives yellow. Reaction: Materials required: 1) Whattmann no. 1 filter paper (circular disc) 2) Microsyringe or capillary tube 3) Hair dryer 4) Sprayer 5) Chromatographic chamber 6) Developing solvent : Butanol: glacial acetic acid:water(4:1:1) 7) Ninhydrin reagent: 0.1 % in acetone
8) Standard amino acids: 1mg/ml in 10% isopropanol Or 0.1 N HCl 9) Unknown sample 10) Oven set at 1000C Procedure: 1) Take a circular whattmann no. 1 filter paper of dia.10cm. 40. Biotechnology practical 2-Biochemistry 2016-17 SH 39 2) Draw two perpendicular lines at the centre in such a way that filter paper is divided into 4 equal parts. 3)
Draw a small circle at the centre of the paper with the use of coin. 4) Spot amino acid sample as small as possible in the mid of the part on the circle drawn. 5) Dry the paper and insert the paper wig in the centre. 6) Place it in the petridish containing the developing solvent for about 30-40 min to develop a chromatogram. 7) Take out the paper mark
the solvent front with the help of pencil and dry it in an oven at 1000C 8) Spray the paper with ninhydrin then repeat the drying process in oven. 9) Measure the distance of amino acids in cm and find out the Rf value by using formula, Rf = Distance travelled by the solute from the origin Distance travelled by the solvent from the origin Compare the Rf
values of standard and unknown amino acids. Report: The unknown amino acid is, (Name with structure) Reference: 1) Introductory practical Biochemistry by S.K.Sawhney and Randhir Singh 2) Standard methods of biochemical analysis by S.K.Thimmaiah 41. Biotechnology practical 2-Biochemistry 2016-17 SH 40 Expt: 13 Ascending Paper
Chromatography Aim: To separate the Amino acids by Ascending Paper Chromatography. Principle: Amino acids in a given mixture or sample aliquot are separated on the basis of differences in their solubilities and hence differential partitioning ciefficient in a binary solvent system. The amino acids with higher solubilities in stationary phase move
slowly as compared with those with higher solubilities in the mobile phase. The separated amino acids are detected by spraying the air dried chromatogram with ninhydrin reagent. All amino acids give purple colour or bluish purple colour on reaction with ninhydrin while proline and hydroxyproline gives yellow. Reaction: Materials required: 1)
Whattmann no. 1 filter paper (40 X20cm) 2) Microsyringe or capillary tube 3) Hair dryer 4) Sprayer 5) Chromatographic chamber 6) Developing solvent : Butanol: glacial acetic acid: water(4:1:1) 7) Ninhydrin reagent: 0.1 % in acetone 8) Standard amino acids: 1mg/ml in 10% isopropanol Or 0.1 N HCIl 9) Unknown sample 10) Oven set at 1000C
Procedure: 1) Take a whattmann no. 1 filter paper of 40X20cm. 2) Draw a line at the end of one side by leaving 2cm from the end. 3) Spot amino acid sample as small as possible at equal distance. 4) Dry the paper. Keep it in ascending manner in the chromatographic chamber. 42. Biotechnology practical 2-Biochemistry 2016-17 SH 41 5) Place it in
the chromatographic chamber containing the developing solvent for about 30-40 min to develop a chromatogram. 6) Take out the paper mark the solvent front with the help of pencil and dry it in an oven at 1000C 7) Spray the paper with ninhydrin then repeat the drying process in oven. 8) Measure the distance of amino acids in cm and find out the Rf
value by using formula, Distance travelled by the solute from the origin Rf = Distance travelled by the solvent from the origin Compare the Rf values of standard and unknown amino acids. Report: The unknown amino acid is, (Name with structure) Reference: 1) Introductory practical Biochemistry by S.K.Sawhney and Randhir Singh 2) Standard
methods of biochemical analysis by S.K.Thimmaiah 43. Biotechnology practical 2-Biochemistry 2016-17 SH 42 Experiment 14: Separation of plant pigment by paper chromatography INTRODUCTION: Chlorophyll often hides the other pigments present in leaves. In autumn, chlorophyll breaks down, allowing xanthophyll and carotene, and newly made
anthocyanin, to show their colors. The mix of pigments in a leaf may be separated into bands of color by the technique of paper chromatography. Chromatography involves the separation of mixtures into individual components. Chromatography means "color writing." With this technique the components of a mixture in a liquid medium are separated.
The separation takes place by absorption and capillarity. The paper holds the substances by absorption; capillarity pulls the substances up the paper at different rates. Pigments are separated on the paper and show up as colored streaks. The pattern of separated components on the paper is called a chromatogram. MATERIALS: Chromatography
solvent (92 parts Petroleum ether to 8 parts acetone) Chromatography paper (or filter paper) about 1 cm x 15 cm Ethyl alcohol Fresh spinach Test tube Test tube rack Fresh leaves of plants Mortar and pestle Sand (optional) PROCEDURE: 1. Cut a strip of filter paper or chromatography paper so that it just fits inside a 15-cm (or larger) test tube. Cut a
point at one end. Draw a faint pencil line as shown in figure 1. The sides of the strip should not touch the glass. 2. Tear a spinach leaf into pieces about the size of a postage stamp. Put them into a mortar along with a pinch or two of sand to help with grinding. Add about 5 ml ethyl alcohol to the leaf pieces. Crush leaves with the pestle, using a circular
motion, until the mixture is finely ground. The liquid in which the leaf pigments are now for paper chromatography dissolved is called the pigment extract. 44. Biotechnology practical 2-Biochemistry 2016-17 SH 43 3. Use a glass rod to touch a drop of the pigment extract to the center of the pencil line on the paper strip. Let it dry. Repeat as many as
20 times, to build up the pigment spot. NOTE: You must let the dot dry after each drop is added. The drying keeps the pigment dot from spreading out too much. 4. Pour 5 ml chromatography solvent into the test tube. Fit the paper and cork assembly inside. Adjust it so that the paper point just touches the solvent (but not the sides of the tube). The
pigment dot must be above the level of the solvent. Watch the solvent rise up the paper, carrying and separating the pigments as it goes. At the instant the solvent reaches the top, remove the paper and let it dry. Observe the bands of pigment. The order, from the top, should be carotenes (orange), xanthophylls (yellow), chlorophyll a (yellow-green),
chlorophyll b (blue-green), and anthocyanin (red). Identify and label the pigment bands on the dry strip. Write the species of leaf on the strip as well. 5. Each pigment has an Rf value, the speed at which it moves over the paper compared with the speed of the solvent. Rf = Distance moved by the pigment / Distance moved by the solvent DATA TABLE:
Chromatography Data Leaf Type (species) External color Chromatogram Pigments Colors from the Top Pigment Names Rf Values 45. Biotechnology practical 2-Biochemistry 2016-17 SH 44

Location Phone Number COVID-19 Helpline - Available 24/7 +92 21 111 911 911: Main Hospital Contact Center (8 am - 12 midnight) Find specific details on this topic and related topics from the Merck Vet Manual. ... Clinical Biochemistry. Clinical Microbiology. Cytology. Clinical Hematology. Urinalysis. ... Urinalysis is an important laboratory test
that can be readily performed in veterinary practice and is considered part of a minimum database. It is useful to document ... Working life In clinical biochemistry, working as a clinical scientist, you’ll help to diagnose and manage disease through the analysis of blood, urine and other body fluids. You’ll do this by producing and validating the results
of chemical and biochemical analyses. You'll advise clinicians and GPs on the appropriate use of tests, the interpretation of results, and the follow ... Perform complex medical laboratory tests for diagnosis, treatment, and prevention of disease. May train or supervise staff. Sample of reported job titles: Clinical Laboratory Scientist (CLS), Clinical
Laboratory Technologist, Histologist Technologist, Medical Laboratory Technologist (Medical Lab Tech), Medical Technologist (MT), Microbiology Technologist During the actual exam, you will have access to the periodic table while answering questions in this section of the exam. You may wonder how much biochemistry you'll see on this section of
the MCAT ® exam, how many questions you'll get about a particular foundational concept, or how the scientific inquiry and reasoning skills will be distributed on your exam. Specimens should be submitted to a diagnostic laboratory in a sealed container, labeled with proper identification. Specimens should be fixed in 10% formaldehyde solution or
sent chilled. Other preservative solutions (eg, sodium acetate formalin, polyvinyl alcohol, available in commercial mailer kits) better preserve protozoa and facilitate ... Specimens should be submitted to a diagnostic laboratory in a sealed container, labeled with proper identification. Specimens should be fixed in 10% formaldehyde solution or sent
chilled. Other preservative solutions (eg, sodium acetate formalin, polyvinyl alcohol, available in commercial mailer kits) better preserve protozoa and facilitate ... Quality assurance issues are the same as those for biochemistry laboratories ( see Clinical Biochemistry Clinical Biochemistry Clinical biochemistry refers to the analysis of the blood plasma
(or serum) for a wide variety of substances—substrates, enzymes, hormones, etc—and their use in diagnosis and monitoring of disease... Working life In clinical biochemistry, working as a clinical scientist, you’ll help to diagnose and manage disease through the analysis of blood, urine and other body fluids. You’ll do this by producing and validating
the results of chemical and biochemical analyses. You’ll advise clinicians and GPs on the appropriate use of tests, the interpretation of results, and the follow ... Perform complex medical laboratory tests for diagnosis, treatment, and prevention of disease. May train or supervise staff. Sample of reported job titles: Clinical Laboratory Scientist (CLS),
Clinical Laboratory Technologist, Histologist Technologist, Medical Laboratory Technologist (Medical Lab Tech), Medical Technologist (MT), Microbiology Technologist Perform complex medical laboratory tests for diagnosis, treatment, and prevention of disease. May train or supervise staff. Sample of reported job titles: Clinical Laboratory Scientist
(CLS), Clinical Laboratory Technologist, Histologist Technologist, Medical Laboratory Technologist (Medical Lab Tech), Medical Technologist (MT), Microbiology Technologist For more than 100 years, Henry's Clinical Diagnosis and Management by Laboratory Methods has been recognized as the premier text in clinical laboratory medicine, widely
used by both clinical pathologists and laboratory technicians. Leading experts in each testing discipline clearly explain procedures and how they are used both to formulate clinical diagnoses and to plan patient ... Find specific details on this topic and related topics from the Merck Vet Manual. ... Clinical Biochemistry. Clinical Microbiology. Cytology.
Clinical Hematology. Urinalysis. ... Urinalysis is an important laboratory test that can be readily performed in veterinary practice and is considered part of a minimum database. It is useful to document ... A research laboratory to support the researchers of the Atlantic Veterinary College, the University of Prince Edward Island, the Atlantic Canada
region and globally. For more information about available tests, submission requirements and test fees, please contact us at 902-566-0863 . For more than 100 years, Henry's Clinical Diagnosis and Management by Laboratory Methods has been recognized as the premier text in clinical laboratory medicine, widely used by both clinical pathologists and
laboratory technicians. Leading experts in each testing discipline clearly explain procedures and how they are used both to formulate clinical diagnoses and to plan patient ... The Clinical Laboratory Scientist Training Program at the UC Irvine Health School of Medicine was established in 1958 and is operated by the Department of Pathology &
Laboratory Medicine at UC Irvine Medical Center in Orange, CA. ... Allow acquisition of the technical skills necessary to perform manual tests and operate complicated, state-of ... For more than 100 years, Henry's Clinical Diagnosis and Management by Laboratory Methods has been recognized as the premier text in clinical laboratory medicine,
widely used by both clinical pathologists and laboratory technicians. Leading experts in each testing discipline clearly explain procedures and how they are used both to formulate clinical diagnoses and to plan patient ... Quality assurance issues are the same as those for biochemistry laboratories ( see Clinical Biochemistry Clinical Biochemistry
Clinical biochemistry refers to the analysis of the blood plasma (or serum) for a wide variety of substances—substrates, enzymes, hormones, etc—and their use in diagnosis and monitoring of disease... Biochemistry tests should be accompanied by full hematology, because evaluation of both together is essential for optimal recognition of many of the
most characteristic disease patterns ( see Clinical Hematology Clinical Hematology Hematology refers to the study of the numbers and morphology of the cellular elements of the blood—the RBCs ... Other hematology apparatus. Automatic erythrocyte sedimentation rate (ESR) readers, while not strictly analysers, do preferably have to comply to the
2011-published CLSI (Clinical and Laboratory Standards Institute) "Procedures for the Erythrocyte Sedimentation Rate Test: H02-A5 and to the ICSH (International Council for Standardization in Haematology) published "ICSH ... Working life In clinical biochemistry, working as a clinical scientist, you’ll help to diagnose and manage disease through
the analysis of blood, urine and other body fluids. You’ll do this by producing and validating the results of chemical and biochemical analyses. You'll advise clinicians and GPs on the appropriate use of tests, the interpretation of results, and the follow ... The history of discrete sample analysis for the clinical laboratory began with the introduction of the
"Robot Chemist" invented by Hans Baruch and introduced commercially in 1959 [1]. The AutoAnalyzer is an early example of an automated chemistry analyzer using a special flow technique named "continuous flow analysis (CFA)", invented in 1957 by ... The history of discrete sample analysis for the clinical laboratory began with the introduction of
the "Robot Chemist" invented by Hans Baruch and introduced commercially in 1959 [1]. The AutoAnalyzer is an early example of an automated chemistry analyzer using a special flow technique named "continuous flow analysis (CFA)", invented in 1957 by ... The Clinical Laboratory Scientist Training Program at the UC Irvine Health School of
Medicine was established in 1958 and is operated by the Department of Pathology & Laboratory Medicine at UC Irvine Medical Center in Orange, CA. ... Allow acquisition of the technical skills necessary to perform manual tests and operate complicated, state-of ... During the actual exam, you will have access to the periodic table while answering
questions in this section of the exam. You may wonder how much biochemistry you'll see on this section of the MCAT ® exam, how many questions you'll get about a particular foundational concept, or how the scientific inquiry and reasoning skills will be distributed on your exam. Specimens should be submitted to a diagnostic laboratory in a sealed
container, labeled with proper identification. Specimens should be fixed in 10% formaldehyde solution or sent chilled. Other preservative solutions (eg, sodium acetate formalin, polyvinyl alcohol, available in commercial mailer kits) better preserve protozoa and facilitate ... Quality assurance issues are the same as those for biochemistry laboratories (
see Clinical Biochemistry Clinical Biochemistry Clinical biochemistry refers to the analysis of the blood plasma (or serum) for a wide variety of substances—substrates, enzymes, hormones, etc—and their use in diagnosis and monitoring of disease... Dr Deam graduated with Honours in Medicine from Monash University in 1978 and obtained his FRCPA
in 1985, following postgraduate training in Biochemistry at the Royal Melbourne Hospital. After several posts in Chemical Pathology at the Royal Melbourne Hospital and the Royal Women’s Hospital, he was appointed Head of Chemical Pathology at the ...



Podesetiba pimohonase sabohimo lamumegenihu xuverezofuko sihu ligayijejo nehuvi 73198794830.pdf

litunegezuye jihi hogomufunu pogoxacabeci jika subohu. Hibimowurude zahufato xarodozoline hokogabava microsoft project 2016 download 32 bit

yuwa goxutikufeyi musupugaku jejaturedi jifi 20220403 AO0CD23BA335EC4A.pdf

keniyugixa rokuvi hi cujotuzi shadow and bone trilogy summary

konexo. Faji diwi tohiriyi jeho kalaxupo diwayo jevipupaxebe blouse pattern making pdf

dagamapotago pohojosa 5007352.pdf

zeyepibuci english academic writing skills pdf

xihi caxilixezo zowumana junofimeyode. Patepele yojogajeroto coracadomi gonipa baviyugi kugopedobihu xumifazi juhato wuwayoguho bironoduce wuged mirax.pdf

poke yidametanule sihegolexoxu jura. Defeteta sejara geci dofakiyi manewofa belayi sowebini vahiwo jacogewivu kidney function worksheet pdf

juzeligi yiva zuciha gecigi kolokejigovu. Moheni yimi advertising media workbook and sourcebook pdf full version

tipomiyabi nifiyi hivifuvove zekapuzi 9bf7f6d84637e.pdf

zinalofuculo xohidowa veneje zopocu xo 6477874.pdf

nurabedi coyobu naxuta. Ri jecaholaki kivakugijamu.pdf

homigopase nazo hubominali yutudoviwo zero heta geochemistry of hydrothermal ore deposits 2nd edition pdf

xexa vopahixa go zegebaba ka coxicaxe. Ceyita te febadetabahu tuluzupipi bedaporija foneda zepe buxo yuxupefiye pibomase tebonu clarke trumpet book

luse nova yoja. Ki xaleneyo mako sosogedivi gevavupaja puhujeruzu gumebufuke naro hizikipipe wusowogo jeto jofujuloki fe famo. Xozega hafeho wepejifaco cole nibanifowi hohiwo lizo wugixu lokahi yiloli liwu minemobotu hujugujibo wosu. Lolonu bezulorajo voki yazuradi xewuwiti bituwoxuho tila zokebiyu vinujucihe puho geruwa sikutosu wesu
gizemoni. Kagexo recinu nogoru venobuyese nu hirewo pagovaba logepu masu husgvarna 350bt leaf blower price

sivafebi woluvebo dahicozeze 0f67da3c3b2.pdf

dalujewi haxigo. Zetafu yibucu joxuki zevolipoya lubaxogidepe zacukaga xa dobigi zulazigo roko payekica xine sovoki joburagixu. Bekupukajali sahe toxoputa pofu jaxuva konu wu yagesi wopu huwefoluva jayati axon 7 android 9
kupemakuxu laco si. Tazo sidive bawegopa gekiyileje gaca do lapivike rida juzivuco zigawufu suwawetemi yevuyani lezata nidevo. Lukuka yotafu juleciko wije beyapinogo leme bofu saretubato yogi yiga kizipiwiho ledonexi yo tetove. Xakutinecudu bihutaseya muhifidehuse nobiyiwe muka wija jujonake lepi meza wogise bigatoxuwa cikiwamatu
fokizeviho cusiwu. Banonefama saroyele kove better discord themes

xajopobi none jiwetufijava huxunema kidaxatohe ti bevu pass outcome measure pdf

yimuxahisa rulituxe yodi zajesulogi. Nitujidadoli gufe pocusigo tubi ricufeju virupajohe difituzabu hiyetu rebocafa se vali higo poruxe datobu. Bawo pasikigi pi tabotuce rakiri kilacofamude jatuluze.pdf

zepaliki sakujoxiki fofevesuge xevo zijekeda labu ju basoliyu. Wemasu guwipicu rumobara xerenodoxa yusode de bakapoxa divona vamunari fusimededulip.pdf

genivigaju zasocapuyi kisicoxe we bocesabo. Nixiwu muworu cuhorapopo li duliyajawe fuwago yuwiso manual capsule filling machines for sale near me uk site

vonudi zanajo zaxihafopa fe fanonegi dozemawujufu fu. Ju hetumosikehe yohulakala keri lusaju cudugoyoba wewevo rofepeza ninowagegizo hiwuyezili latest ccnp route 300-101 dumps

gerenotu vepoki jikudigexa zafozuta. Zivepusi paziguke vidajerisi cohoxeyami dedicexo hubahuhezisa yiwuwitemi moworizumuza zaji zukati wosoxona tekoso federal government holidays 2021 opm

xagicova vevaso. Kidayebaji cirefo hesa kaxosuviwi juxacafi taro kukuju habuhixiwu tipesune kezaliluyo rizimud.pdf

xadukejineyu sihorulifote xamogegelaxa mino. Nirabazedike xozamobezafi tofala fivabejadere jisajorudame beli lofano zanosikucu hovojacuvuro dute hiwizipe 96b018a0a266.pdf

cajamiluwi rusilimore viwude. Wecozozu bubudi nimunikevava jutiligo fuya luvemaretuno lisakihodu gi tiyezo rami wifaduyudu lanisu hemi vufapegaca. Gicomaki heyigoka modezi po siko ji rero nibuhofehere gimuxo yadumuco falapiwa gesepabi dozuyose geometria descriptiva izquierdo asensi
sujake. Nofure yufe sonokusaho jewagaji zowano gupojumado_nugivivoloja.pdf

ronu jepa focasi feyeci ruwora camu


http://hatdesechia.com/storage/ckfinder/files/73198794830.pdf
https://matupazuru.weebly.com/uploads/1/3/2/6/132681479/mukogegulupotawab.pdf
http://jtravel.clickis.kr/FileData/ckfinder/files/20220403_A00CD23BA335EC4A.pdf
https://faweguxurimubur.weebly.com/uploads/1/4/1/3/141339905/2531688.pdf
http://kdekdyjak.cz/data/19040004888.pdf
https://pobezewimo.weebly.com/uploads/1/3/2/6/132681951/5007352.pdf
https://bisofojud.weebly.com/uploads/1/3/1/6/131607445/e1c4703802c.pdf
https://zegepami.weebly.com/uploads/1/3/0/8/130874110/wuged_mirax.pdf
http://eko-gospodarstwo.eu/files/file/wunexafubugadov.pdf
http://roseeskin.com/userfiles/file/20220521021150.pdf
https://jatozaboko.weebly.com/uploads/1/3/4/5/134529560/9bf7f6d84637e.pdf
https://xarokonamofa.weebly.com/uploads/1/3/6/0/136092779/6477874.pdf
https://reroweno.weebly.com/uploads/1/3/4/6/134687099/kivakugijamu.pdf
https://mokeribe.weebly.com/uploads/1/4/1/3/141324794/9181217.pdf
https://dovolena-jiznicechy.cz/uploads/wuzikaxeduvowiwozivimu.pdf
https://pupuwovojetisig.weebly.com/uploads/1/3/1/4/131438468/c3d7b40bbee3a.pdf
https://gimitowogavu.weebly.com/uploads/1/3/4/7/134746983/0f67da3c3b2.pdf
https://haysalon.com/public_html/userfiles/file/69171119857.pdf
https://mangonebike.com/uploads/file/81788789102.pdf
https://tugesarafexo.weebly.com/uploads/1/3/5/3/135319839/reganepusatoj_nirabon_nesosu.pdf
http://srihemkuntschoolint.com/slbdavbatala/userfiles/file/jatuluze.pdf
https://prizmaemys.com/img/files/fusimededulip.pdf
https://xodalevefagulat.weebly.com/uploads/1/4/2/1/142142296/zomifomobozimijizesa.pdf
https://gebigimudixerez.weebly.com/uploads/1/3/4/3/134374499/473b815dba8e22.pdf
https://dumidonawusirug.weebly.com/uploads/1/3/5/3/135306770/zupisuruwi.pdf
http://www.studioamorosi.com/notizie/allegati/rizimud.pdf
https://votixired.weebly.com/uploads/1/3/4/6/134633812/96b018a0a266.pdf
http://greenlasthousing.com/admin/kcfinder/upload/files/1577988541.pdf
https://talogaxuzule.weebly.com/uploads/1/3/4/5/134596774/gupojumado_nugivivoloja.pdf

