How to Make Simple Solutions and Dilutions
Simple Dilution

A simple dilution is one in which a unit volume of a liquid material of interest is combined with an appropriate volume of a solvent liquid to achieve the desired concentration. The dilution factor is the total number of unit volumes in which your material will be dissolved. The diluted material must then be thoroughly mixes to achieve the true dilution. For example, a 1:5 dilution (verbalized as “1 to 5 dilution”) entails combining 1 unit volume of dilutent (the material to be diluted) + 4 unit volumes of the solvent medium (hence, 1+4=5 = dilution factor)

Example: Frozen orange juice concentrate is usually diluted in 4 additional cans of cold water (the dilution solvent) giving a dilution factor of 5, i.e., the orange concentrate represents one unit volume to which you have added 4 more cans (same unit volumes) of water. So the orange concentrate is now distributed through 5 unit volumes. This would be called a 1:5 dilution and the OJ is now 1/5 as concentrated as it was originally. 

So, in a simple dilution, add one less unit volume of solvent than the desired dilution factor value. 

Serial Dilution

A serial dilution is simply a series of simple dilutions which amplifies the dilution factor quickly beginning with a small initial quantity of material (i.e. bacterial culture, a chemical, orange juice, etc). The source of dilution material for each step comes from the diluted material of the previous dilution. In a serial dilution the total dilution factor at any point is the produce of the individual dilution factors in each step up to it.

Final dilution factor (DF) = DF1 * DF2 *DF3 etc
Example: If one were wanting to perform a three step 1:100 serial dilution of bacterial culture, the initial step combines 1 unit volume culture ( 10ul) with 99 unit volumes of broth (990 µl) = 1:100 dilution. In the next set, one unit volume of the 1:100 dilution is combined with 99 unit volumes of broth now yielding a total dilution of 1:10,000 (recall, 1:100 * 100 = 1:10,000). Repeat again (the third step). Thus, the third dilution would be 1:1,000,000. The concentration of bacteria is now one million times less than in the original sample. 
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Percent Solutions

Many reagents are mixed as percent concentrations. When working with a dry chemical it is mixes as dry mass (g) per volume where #g/100ml = percent concentration. A 10% solution is equal to 10 g dissolved in 100 ml of solvent. Likewise, a 3% solution is equal to 3g of dry chemical dissolved in 97 ml of solvent.

Example 1: If one wished to make a 3% NaCl solution, 3.0 g NaCl would be dissolved in 97 ml of water (or the equivalent for whatever volume was needed).

When using liquid reagents, the percent concentration is based upon volume per volume, i.e. #ml/100ml.

Example 2: If one wished to make a 70% ethanol solution, 70 ml of 100% ethanol would be dissolved in 30 ml of water (or the equivalent for whatever volume was needed).

Example 3: If one wished to dilute 95% alcohol to 70%, 70 ml of the 95% alcohol would be measured and 25ml of distilled water would be added, to make the total volume (ml) equal to the 95% alcohol. 

95% alcohol
70 parts


distilled water  25 parts

           95 parts

Preparation of Some Common Solutions

Bromthymol Blue (pH indicator)

Dissolve 0.04 g of bromthymol blue in 50 ml of distilled water, then dilute to 100 ml.

Dextrose Solution (1M)

Add 43 g of dextrose to 1L of distilled water. Mix thoroughly.

Iodine-Potassium Iodide (starch test)

Dissolve 15g of potassium iodide in 125 of distilled water. Add 3 g of iodine. Stir to dissolve, then dilute to 1L. Store it in a dark bottle.

Limewater (detecting carbon dioxide gas)

Add 25g of calcium hydroxide to 1 L of distilled water. Shake and allow the solid to settle before use. Keep container tightly closed.

Methylene Blue (pH indicator and stain)

Dissolve 1 g of methylene blue in 74 ml of distilled water. Then dilute to 100 ml.

Phenolphthalein (pH indicator)
Dissolve 1 g of phenolphthalein in 50 ml of 95% ethyl alcohol. Dilute to 100 ml with 95% ethyl alcohol.

Potassium Chloride ( 0.5 M)

Dissolve 37 g potassium chloride in 1 liter distilled water.

Potassium Hydroxide (0.1 M)

Add 5.6 g KOH to distilled water to make 1 liter.
Saline Solution

0.75% aqueous: Dissolve 7.5 g of sodium chloride in 750 ml of distilled water, then dilute to 1 liter.

Sucrose Solution (1M)

Dissolve 342 g sucrose in water and bring volume to one liter.

Starch Solution (1M) (indicator for iodine)

Make a smooth past with 10 g of soluble starch and distilled water. Pour the starch paste into 1L of boiling water while stirring. Cool to room temperature before use. Always prepare fresh starch solutions, as they have a poor shelf life. An easier way to make a starch solution is to generously spray ordinary spray starch (the type used for ironing) into distilled water. The cornstarch (peanuts) used by packing companies may also be dissolved in water and used as a starch solution. 

Yeast Suspension

To 500 ml of a diluted molasses solution add 1 g peptone and ¼ to ½ package of yeast. Stir well. Maintain the yeast suspension at 25◦C to 30◦C (77◦F to 86◦F) for 12 to 24 hours.

