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ABSTRACT 
Micronutrients added to foods are analyzed using various procedures depending on their nature and properties. The microbiological assays are better than 
chemical method because any suitable change in vitamin molecule which may not be detected by chemical method will be revealed by change in microbial 
activity. The microbiological assay of vitamins is based upon the comparison of the stimulation of growth of bacteria by measured concentration of vitamin 
with that produced by known concentration of standard preparation of Vitamin having known activity. Microbial assay of vitamin B-12, Calcium Pantothenate, 
Niacinamide can be done by individual transmittances method, which observes transmittance by spectrophotometer. The microbiological assay of antibiotics 
and vitamins were studied by using various strains of microbes.  
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INTRODUCTION   
Vitamins are natural substances found in plants and animals 
and known as Essential nutrients for human beings. The 
name vitamin is obtained from "vital amines" as it was 
originally thought that these substances were all amines. 
Human body uses these substances to stay healthy and 
support its many functions. There are two types of vitamins 
water-soluble vitamins and fat-soluble vitamins. The water-
soluble vitamins cannot be stored in the body, so you need to 
get them from food every day. They can be destroyed by 
overcooking. The body easily absorbs these.1  
B-complex vitamins and vitamin C are water-soluble 
vitamins. They are eliminated in urine and body needs a 
continuous supply of them in diets. Proper storage and 
preparation of food can minimize vitamin loss. To reduce 
vitamin loss, refrigerate fresh produce, keep milk and grains 
away from strong light, and use the cooking water from 
vegetables to prepare soups. An excess of water-soluble 
vitamins should not result in any side effects, as they will 
disperse in the body fluids and voided in the urine. Nine of 

the water-soluble vitamins are known as the B-complex 
group: Thiamin (vitamin B1), Riboflavin (vitamin B2), 
Niacin, Vitamin B6, Folate, Vitamin B12, Biotin, Pantothenic 
acid and Vitamin C. These vitamins are widely distributed in 
foods.5 

The fat-soluble vitamins include vitamins A, D, E and K 
since they are soluble in fat and are absorbed by the body 
from the intestinal tract. The human body has to use bile 
acids to absorb fat-soluble vitamins. Once these vitamins are 
absorbed, the body stores them in body fat. When you need 
them, your body takes them out of storage to be used. Eating 
fats or oils that are not digested can cause shortages of fat-
soluble vitamins.8 Fat-soluble vitamins should not be 
consumed in excess as they are stored in the body and an 
excess can result in side effects for example excess of 
vitamin A may result in irritability, weight loss, dry itchy 
skin in children and nausea, headache, diarrhea in adults. 
Vitamins can perform their work in very small quantities. 
Hence, the total daily requirement is usually very small. 

 
Table 1 Major food sources of Water-Soluble Vitamins 

Major food sources of Water-Soluble Vitamins 

Vitamins Grains Fruits Vegetables Meats, Eggs Legumes,    
Nuts  Seeds Milk, Dairy 

Thiamin X   X X  

Riboflavin X     X 

Niacin X   X X  

Biotin   X X X  

Pyridoxine X   X  X 

Pantothenic acid X X X X X X 

Vitamin B12    X  X 

Folate X  X    

Vitamin C  X X    
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Microbiological Assay of Vitamin B-12 
Assay Preparation  
Place a suitable quantity of previously reduced fine powder 
of the material to be assayed in an appropriate vessel 
containing, if necessary and accurately measured or weighed. 
For each g or ml of material taken, 25 ml of an aqueous 
extracting solution prepared just prior to use to contain, in 
each 100 ml, 1.29 g of disodium phosphate, 1.1 g of 
anhydrous citric acid, and 1.0 g of sodium metabisulfite and 
autoclave the mixture at 121 for 10 minutes. Allow any 
undissolved particles of the extract to settle, and filter or 
centrifuge, if necessary. Dilute an aliquot of the clear solution 
with water so that the final test solution contains vitamin B 
12 activity approximately equivalent to that of the Standard 
Cyanocobalamin solution that is added to the assay tubes.1, 2, 4  
Standard Cyanocobalamin Stock Solution 
To a suitable quantity of USP Cyanocobalamin RS, 
accurately weighed, add sufficient 25 percent alcohol to make 
a solution having a known concentration of 1.0 µg of 
cyanocobalamin per ml and store in a refrigerator.  
Standard Cyanocobalamin Solution 
To prepare the Standard Cyanocobalamin Solution a suitable 
volume of Standard Cyanocobalamin Stock Solution diluted 
with water to a measured volume such that after the 
incubation period as described for Procedure. The difference 
in transmittance between the inoculated blank and the 5.0 ml 
level of the Standard Cyanocobalamin Solution is not less 
than that which corresponds to a difference of 1.25 mg in 
dried cell weight. This concentration usually falls between 
0.01 µg and 0.04 µg per ml of Standard Cyanocobalamin 
Solution. Prepare a fresh standard solution for each assay.  
Basal Medium Stock Solutions  
To prepare the medium according to the following formula 
and directions a dehydrated mixture containing the same 
ingredients may be used if, when constituted as directed in 
the labeling, it yields a medium comparable to that obtained 
from the formula given herein. Add the ingredients in the 
order listed, carefully dissolving the cystine and tryptophane 
in the hydrochloric acid before adding the next eight 
solutions in the resulting solution. Add 100 ml of water, mix, 
and dissolve the dextrose, sodium acetate, and ascorbic acid. 
Filter, if necessary, add the polysorbate 80 solution, adjust 
the solution to a pH between 5.5 and 6.0 with 1 N sodium 
hydroxide, and add purified water to make 250 ml. 

 
Table 2: Basal Medium ingredients 

Ingredients Quantity 
L–Cystine 0.1 gm 

L-Tryptophane 0.05 gm 
1N HydrochloricAcid 10 ml 

Adenine-Guanine-Uracil Solution 5 ml 
Xanthine Solution 5ml 
Vitamin Solution I 10ml 
Vitamin Solution II 10ml 

Salt Solution A 5 ml 
Salt Solution B 5ml 

Asparagine Solution 5ml 
Acid-hydrolyzed Casein Solution 25ml 

Dextrose, Anhydrous 10 gm 
Sodium Acetate, Anhydrous 5 gm 

Ascorbic Acid 1 gm 
Polysorbate 80 Solution 5 ml 

  
Acid-Hydrolyzed Casein solution prepare by mixing 100 g of 
vitamin-free casein with 500 ml of 6 N hydrochloric acid, and 
reflux the mixture for 8 to 12 hours. Remove the hydrochloric 
acid from the mixture by distillation under reduced pressure 

until a thick paste remains. Redissolve the resulting paste in 
water, adjust the solution with 1 N sodium hydroxide to a pH 
of 3.5 ± 0.1, and add water to make 1000 ml. Add 20 g of 
activated charcoal, stir for 1 hour, and filter. Repeat the 
treatment with activated charcoal. Store under toluenein a 
refrigerator at a temperature not below 10. Filter the solution 
if a precipitate forms during storage.  
Asparagine solution prepare by dissolving 2.0 of L -
asparagine in water to make 200 ml. Store under toluene in a 
refrigerator.                                                                                            
Adenine–Guanine–Uracil solution prepare by dissolving 200 
mg each of adenine sulfate, guanine hydrochloride, and 
Uracil, with the aid of heat, in 10 ml of 4 N hydrochloric 
acid, cool, and add water to make 200 ml. Store under 
toluene in a refrigerator.    
Xanthine solution prepare by suspending 0.20 g of Xanthine 
in 30 ml to 40 ml of water, heat to about 70 , add 6.0 ml of 6 
N ammonium hydroxide, and stir until the solid is dissolved. 
Cool, and add water to make 200 ml. Store under toluene in a 
refrigerator.         
Salt Solution A prepare by dissolving 10 g of monobasic 
potassium phosphate and 10 g of dibasic potassium 
phosphate in water to make 200 ml. Add 2 drops of 
hydrochloric acid, and store under toluene.                               
Salt Solution B prepare by dissolving 4.0 g of magnesium 
sulfate, 0.20 g of sodium chloride, 0.20 g of ferrous sulfate, 
and 0.20 g of manganese sulfate in water to make 200 ml. 
Add 2 drops of hydrochloric acid, and store under toluene. 
Polysorbate 80 Solution prepare by dissolving 20 g of 
Polysorbate 80 in alcohol to make 200 ml. Store in a 
refrigerator.                                                                
Vitamin Solution I prepare by dissolving 10 mg of riboflavin, 
10 mg of thiamine hydrochloride, 100 µg of biotin, and 20 
mg of niacin in 0.02 N glacial acetic acid to make 400 ml. 
Store, protected from light, under toluene in a refrigerator. 
Vitamin Solution II prepare by dissolving 20 mg of para-
aminobenzoic acid, 10 mg of calcium pantothenate, 40 mg of 
pyridoxine hydrochloride, 40 mg of pyridoxal hydrochloride, 
8 mg of pyridoxamine dihydrochloride, and 2 mg of folic 
acid in dilute neutralized alcohol (1 in 4) to make 400 ml. 
Store, protected from light, in a refrigerator.2, 18 

Tomato Juice Preparation 
Centrifuge the commercially canned tomato juice so that 
most of the pulp is removed. Suspend about 5 g per L of 
analytical filter-aid in the supernatant, and filter, with the aid 
of reduced pressure, through a layer of the filter-aid. Repeat, 
if necessary, until a clear, straw- colored filtrate is obtained 
and store under toluene in a refrigerator.     
Culture Medium  
Dissolve 0.75 g of water-soluble yeast extract, 0.75 g of dried 
peptone, 1.0 g of anhydrous dextrose, and 0.20 g of 
potassium biphosphate in 60 ml to 70 ml of water. Add 10 ml 
of Tomato Juice Preparation and 1 ml of Polysorbate 80 
Solution. Adjust the solution with 1 N sodium hydroxide to a 
pH of 6.8, and add water to make 100 ml. Place 10- ml 
portions of the solution in test tubes, and plug with cotton. 
Sterilize the tubes and contents in an autoclave at 121 for 15 
minutes. Cool as rapidly as possible to avoid color formation 
resulting from overheating the medium.     
Suspension Medium 
Dilute a measured volume of Basal Medium Stock Solution 
with an equal volume of water. Place 10-ml portions of the 
diluted medium in test tubes. Sterilize, and cool as directed 
above for the Culture Medium   
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Stock Culture of Lactobacillus leichmannii  
To 100 ml of Culture Medium add 1.0 g to 1.5 g of agar, and 
heat the mixture, with stirring, on a steam bath, until the agar 
dissolves. Place approximately 10-ml portions of the hot 
solution in test tubes, cover the tubes suitably, sterilize at 121 
for 15 minutes in an autoclave (exhaust line temperature), 
and allow the tubes to cool in an upright position. Inoculate 
three or more of the tubes, by stab transfer of a pure culture 
of Lactobacillus leichmannii. Incubate 16 to 24 hours at any 
selected temperature between 30 and 40 but held constant to 
within ±0.5, and finally store in a refrigerator. Prepare fresh 
stab cultures at least three times each week, and do not use 
them for preparing the inoculum if more than 4 days old. The 
activity of the microorganism can be increased by daily or 
twice-daily transfer of the stab culture, to the point where 
definite turbidity in the liquid inoculum can be observed 2 to 
4 hours after inoculation. A slow-growing culture seldom 
gives a suitable response curve, and may lead to erratic 
results.2, 14   
Inoculum 
Make a transfer of cells from the Stock Culture of 
Lactobacillus leichmannii to two sterile tubes containing 10 
ml of the Culture Medium each. Incubate these cultures for 
16 to 24 hours at any selected temperature between 30 and 40 
but held constant to within ±0.5. Under aseptic conditions, 
centrifuge the cultures, and decant the supernatant. Suspend 
the cells from the culture in 5 ml of sterile Suspension 
Medium, and combine. Using sterile Suspension Medium , 
adjust the volume so that a 1 in 20 dilution in saline TS 
produces 70% transmittance when read on a suitable 
spectrophotometer that has been set at a wavelength of 530 
nm, equipped with a 10-mm cell, and read against saline TS 
set at 100% transmittance. Prepare a 1 in 400 dilution of the 
adjusted suspension using Basal Medium Stock Solution, and 
use it for the test inoculum.  
Calibration of Spectrophotometer 
Check the wavelength of the spectrophotometer periodically, 
using a standard wavelength cell or other suitable device. 
Before reading any tests, calibrate the spectrophotometer for 
0% and 100% transmittance, using water and with the 
wavelength set at 530 nm.3    
Procedure 
Cleanse meticulously by suitable means, followed preferably 
by heating at 250 for 2 hours, hard-glass test tubes, about 20 
mm × 150 mm in size, and other necessary glassware because 
of the high sensitivity of the test organism to minute amounts 
of vitamin B 12 activity and to traces of many cleansing 
agents. To test tubes, add, in duplicate, 1.0 ml, 1.5 ml, 2.0 ml, 
3.0 ml, 4.0 ml, and 5.0 ml, respectively, of the Standard 
Cyanocobalamin Solution. To each of these tubes and to four 
similar empty tubes add 5.0 ml of Basal Medium Stock 
Solution and water to make 10 ml. To similar test tubes add, 
in duplicate, respectively, 1.0 ml, 1.5 ml, 2.0 ml, 3.0 ml, and 
4.0 ml of the Assay Preparation. To each tube, add 5.0 ml of 
Basal Medium Stock Solution and water to make 10-ml. 
Place one complete set of standard and assay tubes together 
in one tube rack and the duplicate set in a second rack or 
section of a rack, preferably in random order. Cover the tubes 
suitably to prevent bacterial contamination, and sterilize the 
tubes and contents in an autoclave at 121 for 5 minutes, 
arranging to reach this temperature in not more than 10 
minutes by preheating the autoclave, if necessary. Cool as 
rapidly as practicable to avoid color formation resulting from 
overheating the medium. Take precautions to maintain 
uniformity of sterilizing and cooling conditions throughout 

the assay, since packing tubes too closely in the autoclave, or 
overloading it, may cause variation in the heating rate. 
Aseptically add 0.5 ml of Inoculum to each tube so prepared, 
except two of the four containing no Standard 
Cyanocobalamin Solution (the uninoculated blanks). Incubate 
the tubes at a temperature between 30 and 40 held constant to 
within ±0.5, for 16 to 24 hours. 
Terminate growth by heating to a temperature not lower than 
80 for 5 minutes. Cool to room temperature. After agitating 
its contents, place the container in a spectrophotometer that 
has been set at a wavelength of 530 nm, and read the 
transmittance when a steady state is reached. This steady 
state is observed a few seconds after agitation when the 
reading remains constant for 30 seconds or more. Allow 
approximately the same time interval for the reading on each 
tube. With the transmittance set at 100% for the uninoculated 
blank, read the transmittance of the inoculated blank. If the 
difference is greater than 5% or if there is evidence of 
contamination with a foreign microorganism, disregard the 
results of the assay. With the transmittance set at 100% for 
the uninoculated blank, read the transmittance of each of the 
remaining tubes. Disregard the results of the assay if the 
slope of the standard curve indicates a problem with 
sensitivity.    
Calculation 
Prepare a standard concentration-response curve by the 
following procedure. Test for and replace any aberrant 
individual transmittances. For each level of the standard, 
calculate the response from the sum of the duplicate values of 
the transmittances (Σ) as the difference, y = 2.00 – Σ,. Plot 
this response on the ordinate of cross-section paper against 
the logarithm of the ml of Standard Cyanocobalamin Solution 
per tube on the abscissa, using for the ordinate either an 
arithmetic or a logarithmic scale, whichever gives the better 
approximation to a straight line. Draw the straight line or 
smooth curve that best fits the plotted points. Calculate the 
response, y, adding together the two transmittances for each 
level of the Assay Preparation. Read from the standard curve 
the logarithm of the volume of the Standard Preparation 
corresponding to each of those values of y that falls within 
the range of the lowest and highest points plotted for the 
standard. Subtract from each logarithm so obtained the 
logarithm of the volume, in ml, of the Assay Preparation to 
obtain the difference, x, for each dosage level. Average the 
values of x for each of three or more dosage levels to obtain x 
= M ′, the log-relative potency of the Assay Preparation. 
Determine the quantity, in µg, of USP Cyanocobalamin RS 
corresponding to the Cyanocobalamin in the portion of 
material taken for assay by the equation antilog M = antilog 
(M + log R), in which R is the number of µg of 
Cyanocobalamin that was assumed to be present in each mg 
(or capsule or tablet) of the material taken for assay.9, 13 

Replication 
Repeat the entire determination at least once, using separately 
prepared Assay Preparations. If the difference between the 
two log potencies M is not greater than 0.08, their mean, M, 
is the assayed log-potency of the test material. If the two 
determinations differ by more than 0.08, conduct one or more 
additional determinations. From the mean of two or more 
values of M that do not differ by more than 0.15, compute the 
mean potency of the preparation under assay.  
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Vitamin B12 Assay Medium    
Vitamin B12 Assay Medium is used in microbiological assay 
of vitamin B12. 
Vitamin assay media are prepared for use in the 
microbiological assay of vitamins. Three types of media are 
used for this purpose; Maintenance Media: For carrying the 
stock culture to preserve the viability and sensitivity of the 
test organism for its intended purpose; Inoculum Media: To 
condition the test culture for immediate use; Assay Media: To 
permit quantization of the vitamin under test. 
They contain all the factors necessary for optimal growth of 
the test organism except the single essential vitamin to be 
determined. 
Vitamin B12 Assay Medium is prepared according to the 
formula described by Capp, Hobbs and Fox.1 This medium is 
used in the microbiological assay of vitamin B12 using 
Lactobacillus delbrueckii subsp. lactis (Lactobacillus 
leichmannii) ATCC™ 4797 or 7830. 
Principles of the Procedure 
Vitamin B12 Assay Medium is a vitamin B12-free medium 
containing all other nutrients and vitamins essential for the 
cultivation of L. delbrueckii subsp. lactis ATCC 4797 or 
7830. To obtain a standard curve, USP Cyanocobalamin 
Reference is added in specified increasing concentrations 
providing a growth response that can be measured 
titrimetrically or turbidimetrically.2. 3 

Cultural Response 
Prepare the medium per label directions. The medium 
supports the growth of Lactobacillus delbrueckii subsp. lactis 
ATCC™ 4797 when prepared single strength and 
supplemented with cyanocobalamin (vitamin B12). The 
medium should produce a standard curve using a 
cyanocobalamin reference standard at 0.0 to 0.25 ng per 10 
ml. 
Incubate tubes with caps loosened at 35-37°C for 18-24 
hours. Read the percent transmittance using a 
spectrophotometer at 660 nm. 
Formula 
 

Table 3: Approximate Formula Per Liter of B12 Assay Medium 
Ingredients Quantity 

Dextrose 40.0 g 
Sodium Acetate 20.0 g 

Vitamin Assay Casamino Acids 12.0 g 
Dipotassium Phosphate 1.0 g 

Monopotassium Phosphate 1.0 g 
L-Cystine 0.2 g 

DL-Tryptophan 0.2 g 
Magnesium Sulfate 0.4 g 
Sodium Chloride 20.0 mg 
Ferrous Sulfate 20.0 mg 

Manganese Sulfate 20.0 mg 
Adenine 20.0 mg 
Guanine 20.0 mg 
Uracil 20.0 mg 

Riboflavin 2.0 mg 
Thiamine Hydrochloride 2.0 mg 

Biotin 10.0 μg 
p-Aminobenzoic Acid 200.0 µg 

Niacin 2.0 mg 
Pyridoxine Hydrochloride 4.0 mg 

Polysorbate 80 2.0 g 
Xanthine 1.0 mg 

Calcium Pantothenate 200.0 μg 
Folic Acid 100.0 μg 

 
 
 
 

Precautions 
Great care must be taken to avoid contamination of media or 
glassware in microbiological assay procedures. Extremely 
small amounts of foreign material may be sufficient to give 
erroneous results. Scrupulously clean glassware free from 
detergents and other chemicals must be used. Glassware must 
be heated to 250°C for at least 1 hour to burn off any organic 
residues that might be present. Take precautions to keep 
sterilization and cooling conditions uniform throughout the 
assay.  
Directions for Preparation from Dehydrated Product 
Suspend 7.6 g of the powder in 100 ml of purified water. 
Heat with frequent agitation and boil for 2-3 minutes. 
Dispense 5 ml amounts into tubes, evenly dispersing the 
precipitate. Add standard or test samples. Adjust tube volume 
to 10 ml. Autoclave at 121°C for 5 minutes. 
Procedure 
Stock cultures of the test organism, L. delbrueckii subsp. 
Lactis ATCC™ 4797 or 7830, are prepared by stab 
inoculation of Lactobacilli Agar AOAC or B12 Culture Agar. 
Following incubation at 37°C for 24-48 hours, the tubes are 
stored in the refrigerator. Transfers are made at 2 week 
intervals. 
Inoculum for the assay is prepared by subculturing a stock of 
L. delbrueckii subsp. lactis ATCC 4797 or 7830 into a tube 
containing 10 ml of Lactobacilli Broth AOAC or B12 
Inoculum Broth. After incubation at 35-37°C for 18-24 hours, 
the cells are centrifuged under aseptic conditions and the 
supernatant liquid decanted. The cells are washed by 
resuspending in 10 ml of sterile 0.85% saline solution and 
centrifuging. The washing is repeated for a total of 3 times. 
Finally the cells are resuspended in 10 ml of sterile 0.85% 
saline. The cell suspension is then diluted 1:100 with sterile 
0.85% saline. One drop is used to inoculate each assay tube.5, 

6 

It is essential that a standard curve be constructed each time 
an assay is run. Conditions of autoclaving and temperature of 
incubation that influence the standard curve readings cannot 
always be duplicated. 
The concentrations required for the preparation of the 
standard curve are obtained by adding sufficient 25% ethanol 
to an accurately weighed amount of USP Cyanocobalamin 
Reference Standard (resulting in a solution containing 1.0 μg 
of cyanocobalamin per ml). This stock solution is stored in 
the refrigerator and should be used within 60 days. In the 
preparation of the standard curve, further dilutions of this 
stock solution (1 μg/ml) are made as follows: Add 1 ml stock 
solution to 99 ml purified water (1 ml = 10 μg) and add 1 ml 
of the solution from step A to 199 ml purified water (1 ml = 
0.05 μg). 
An acceptable standard curve can be obtained by using the 
USP Cyanocobalamin Reference Standard at levels of 0.0, 
0.025, 0.05, 0.1, 0.15, 0.2 and 0.25 µg per assay tube. This is 
accomplished by adding 0, 0.5, 1, 2, 3, 4 and 5 ml of the 0.05 
µg/ml solution per assay tube and sufficient purified water to 
make 10 ml volume per tube. A standard concentration is 
used which, after incubation, gives a transmittance value at 
the 5 ml level of not less than that which corresponds to a dry 
cell weight of 1.25 mg (see USP2 for method of calibration 
of a spectrophotometer and determination of dry cell weight). 
For the titrimetric method, a standard concentration should be 
used which, after incubation, will give a titration at the 5 ml 
level of 8-12 ml 0.1N sodium hydroxide. Inoculate and 
incubate at 35-37°C for 18-24 hours. For turbidimetric 
determinations, place tubes in a refrigerator at 2-8°C for 15-
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20 minutes to stop growth. The growth can be measured by a 
nephelometric method. Titrimetric determinations of growth 
are made after incubation at 37°C for 72 hours. The curve is 
then constructed from the values obtained.2, 4 

Microbiological Assay of Calcium Pantothenate1, 2 

Standard Stock Solution of Calcium Pantothenate 
Dissolve 50 mg of USP Calcium Pantothenate RS, previously 
dried and stored in the dark over phosphorus pentoxide and 
accurately weighed while protected from absorption of 
moisture during the weighing, in about 500 ml of water in a 
1000-ml volumetric flask. Add 10 ml of 0.2 N acetic acid and 
100 ml of sodium acetate solution (1 in 60), then dilute with 
water to volume. Each ml represents 50 µg of USP Calcium 
Pantothenate RS. Store under toluene in a refrigerator.                                        
Standard Preparation 
Dilute a measured volume of Standard Stock Solution of 
Calcium Pantothenate with sufficient water so that it 
contains, in each ml, between 0.01 µg and 0.04 µg of calcium 
pantothenate. The exact concentration being such that the 
responses obtained as directed for Procedure, 2.0 and 4.0 ml 
of the Standard Preparation being used, are within the linear 
portion of the log-concentration response curve.    
Assay Preparation 
Proceed as directed in the individual monograph for 
preparing a solution expected to contain approximately the 
equivalent of the calcium pantothenate concentration in the 
Standard Preparation.    
Basal Medium Stock Solution  
 

Table 4: Basal Medium ingredients 
Ingredients Quantity 

Cystine–Tryptophane Solution 25 ml 
Polysorbate 80 Solution 0.25 ml 

Dextrose, Anhydrous 10 gm 
Acid-hydrolyzed Casein Solution 25 ml 

Sodium Acetate, Anhydrous 5 gm 
Adenine–Guanine–Uracil Solution 5 ml 

Riboflavin-Thiamine Hydrochloride-Biotin Solution 5 ml 
Para-aminobenzoic Acid–Niacin–Pyridoxine 5 ml 

Hydrochloride Solution 5 ml 
Salt Solution A 5 ml 
Salt Solution B 5 ml 

 
The solutions of ingredients prepared according to the above-
described methods. Dissolve the anhydrous dextrose and 
sodium acetate in the solutions previously mixed, and adjust 
with 1 N sodium hydroxide to a pH of 6.8. Finally, dilute 
with water to 250 ml, and mix. 
Cystine–Tryptophane Solution prepare by suspending 4.0 g 
of L-cystine and 1.0 g of  L -tryptophane (or 2.0 g of D , L -
tryptophane) in 700 to 800 ml of water, heat to 70 to 80 , and 
add dilute hydrochloric acid (1 in 2) drop wise, with stirring, 
until the solids are dissolved. Cool, and add water to make 
1000 ml. Store under toluene in a refrigerator at a 
temperature not below 10.    
Riboflavin-Thiamine Hydrochloride–Biotin Solution 
containing, in each ml, 20 µg of riboflavin, 10 µg of thiamine 
hydrochloride, and 0.04 µg of biotin, prepare by dissolving 
riboflavin, thiamine hydrochloride, and biotin in 0.02 N 
acetic acid. Store, protected from light, under toluene in a 
refrigerator.    
Para-aminobenzoic Acid–Niacin–Pyridoxine Hydrochloride 
Solution prepare in neutral 25 percent alcohol to contain 10 
µg of para-aminobenzoic acid, 50 µg of niacin, and 40 µg of 
pyridoxine hydrochloride in each ml. Store in a refrigerator.    
 
 

Stock Culture of Lactobacillus plantarum 
Dissolve 2.0 g of water-soluble yeast extract in 100 ml of 
water, add 500 mg of anhydrous dextrose, 500 mg of 
anhydrous sodium acetate, and 1.5 g of agar, and heat the 
mixture, with stirring, on a steam bath, until the agar 
dissolves. Add approximately 10-ml portions of the hot 
solution to test tubes, suitably close or covers the tubes, 
sterilize at 121, and allow the tubes to cool in an upright 
position. Prepare stab cultures in 3 or more of the tubes, using 
a pure culture of Lactobacillus plantarum, * incubating for 16 
to 24 hours at any selected temperature between 30 and 37 
but held constant to within ± 0.5 , and finally store in a 
refrigerator. Prepare a fresh stab of the stock culture every 
week, and do not use for inoculum if the culture is more than 
1 week old.    
Culture Medium 
To each of a series of test tubes containing 5.0 ml of Basal 
Medium Stock Solution add 5.0 ml of water containing 0.2 
µg of calcium pantothenate. Plug the tubes with cotton, 
sterilize in an autoclave at 121, and cool.    
Inoculum 
Make a transfer of cells from the stock culture of 
Lactobacillus plantarum to a sterile tube containing 10 ml of 
culture medium. Incubate this culture for 16 to 24 hours at 
any selected temperature between 30 and 37 but held constant 
to within ± 0.5. The cell suspension so obtained is the 
inoculum.    
Procedure 
To similar test tubes add, in duplicate, 1.0 and/or 1.5, 2.0, 
3.0, 4.0, and 5.0 ml, respectively, of the Standard Preparation. 
To each tube and to 4 similar tubes containing no Standard 
Preparation add 5.0 ml of Basal Medium Stock Solution and 
sufficient water to make 10 ml. To similar test tubes add, in 
duplicate, volumes of the Assay Preparation corresponding to 
3 or more of the levels listed above for the Standard 
Preparation, including the levels of 2.0, 3.0, and 4.0 ml. To 
each tube add 5.0 ml of the Basal Medium Stock Solution 
and sufficient water to make 10 ml. Place one complete set of 
Standard and Assay tubes together in one tube rack and the 
duplicate set in a second rack or section of a rack, preferably 
in random order. Cover the tubes of both series suitably to 
prevent contamination, and heat in an autoclave at 121 for 5 
minutes. Cool, add 1 drop of inoculum to each tube, except 2 
of the 4 tubes containing no Standard Preparation (to serve as 
the uninoculated blanks), and mix. Incubate the tubes at a 
temperature between 30 and 37; held constant to within ± 0.5 
until, following 16 to 24 hours of incubation, there has been 
no substantial increase in turbidity in the tubes containing the 
highest level of standard during a 2-hour period. Determine 
the transmittance of the tubes in the following manner: Mix 
the contents of each tube, and transfer to an optical container 
if necessary. Place the container in a spectrophotometer that 
has been set at a specific wavelength between 540 nm and 
660 nm, and read the transmittance when a steady state is 
reached. This steady state is observed a few seconds after 
agitation when the galvanometer reading remains constant for 
30 seconds or more. Allow approximately the same time 
interval for the reading on each tube. With the transmittance 
set at 1.00 for the uninoculated blank, read the transmittance 
of the inoculated blank. With the transmittance set at 1.00 for 
the inoculated blank, read the transmittance for each of the 
remaining tubes. If there is evidence of contamination with a 
foreign microorganism, disregard the result of the assay.   
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Calculation  
Prepare a standard concentration-response curve as follows. 
For each level of the standard, calculate the response from the 
sum of the duplicate values of the transmittance as the 
difference, y = 2.00 –Σ (of transmittance). Plot this response 
on the ordinate of cross-section paper against the logarithm of 
the ml of Standard Preparation per tube on the abscissa, using 
for the ordinate either an arithmetic or a logarithmic scale, 
whichever gives the better approximation to a straight line. 
Draw the straight line or smooth curve that best fits the 
plotted points. Calculate the response, y, adding together the 
two transmittances for each level of the Assay Preparation. 
Read from the standard curve the logarithm of the volume of 
the Standard Preparation corresponding to each of those 
values of y that fall within the range of the lowest and highest 
points plotted for the standard. Subtract from each logarithm 
so obtained the logarithm of the volume, in ml, of the Assay 
Preparation to obtain the difference, x, for each dosage level. 
Average the values of x for each of three or more dosage 
levels to obtain x = M ′, the log-relative potency of the Assay 
Preparation. Determine the quantity, in mg, of USP Calcium 
Pantothenate RS corresponding to the calcium pantothenate 
in the portion of material taken for assay as antilog M = 
antilog (M ′ + log R), in which R is the number of mg of 
calcium pantothenate that was assumed to be present in each 
mg (or capsule or tablet) of the material taken for assay.    
Replication 
Repeat the entire determination at least once, using separately 
prepared Assay Preparations. If the difference between the 
two log-potencies M is not greater than 0.08, their mean, M, 
is the assayed log-potency of the test material. If the two 
determinations differ by more than 0.08, conduct one or more 
additional determinations. From the mean of two or more 
values of M that do not differ by more than 0.15, compute the 
mean potency of the preparation under assay.  
Assay of Calcium Pantothenate Medium AOAC1, 2, 4 

Pantothenate Medium AOAC is used for determining the 
concentration of pantothenic acid and pantothenate by the 
microbiological assay technique. 
Summary and Explanation 
Vitamin assay media are prepared for use in the 
microbiological assay of vitamins. Three types of media are 
used for this purpose; Maintenance Media: For carrying the 
stock culture to preserve the viability and sensitivity of the 
test organism for its intended purpose; Inoculum Media: To 
condition the test culture for immediate use; Assay Media: To 
permit quantization of the vitamin under test. They contain 
all the factors necessary for optimal growth of the test 
organism except the single essential vitamin to be 
determined. Pantothenate Medium AOAC is prepared for use 
in the microbiological assay of pantothenic acid and 
Pantothenate according to the procedures of Calcium 
Pantothenate . 
Assay in the USP1 and Pantothenate Acid Assay in the 
Official Methods of Analysis of AOAC International 
(AOAC) and Lactobacillus plantarum ATCC 8014 is the test 
organism used in this assay. 
Cultural Response 
Prepare the medium per label directions. The medium 
supports the growth of Lactobacillus plantarum ATCC™ 
8014 when prepared in single strength and supplemented 
with pantothenic acid. The medium should produce a 
standard curve when tested with a pantothenic acid reference 
standard at 0.0 to 0.05 µg per 10 ml. Incubate tubes with caps 

loosened at 35-37ºC for 18-24 hours. Read the percent 
transmittance using a spectrophotometer at 660 nm. 
Principles of the Procedure 
Pantothenate Medium AOAC is a pantothenic 
acid/pantothenate free dehydrated medium containing all 
other nutrients and vitamins essential for the cultivation of 
Lactobacillus plantarum ATCC 8014. The addition of 
calcium pantothenate in specified increasing concentrations 
gives a growth response that can be measured 
turbidimetrically or titrimetrically. 
Formula 
 

Table 5 : Approximate Formula per Liter of Calcium Pantothenate 
Medium AOAC 

Ingredients Quantity 
Dextrose 40.0 g 

Sodium Acetate 20.0 g 
Vitamin Assay Casamino Acids 10.0 g 

Dipotassium Phosphate 1.0 g 
Monopotassium Phosphate 1.0 g 

L-Cystine 0.4 g 
L-Tryptophan 0.1 g 

Magnesium Sulfate 0.4 g 
Sodium Chloride 20.0 mg 
Ferrous Sulfate 20.0 mg 

Manganese Sulfate 20.0 mg 
Adenine Sulfate 20.0 mg 

Guanine Hydrochloride 20.0 mg 
Uracil 20.0 mg 

Riboflavin 400.0 µg 
Thiamine Hydrochloride 200.0 µg 

Biotin 0.8 µg 
p-Aminobenzoic Acid 200.0 µg 

Nicotinic Acid 1.0 mg 
Pyridoxine Hydrochloride 800.0 µg 

Polysorbate 80 0.1 g 
 
Precautions 
Great care must be taken to avoid contamination of media or 
glassware in microbiological assay procedures. Extremely 
small amounts of foreign material may be sufficient to give 
erroneous  results. Scrupulously clean glassware free from 
detergents and other chemicals must be used. Glassware must 
be heated to 250 ·C for at least 1 hour to burn off any organic 
residues that might be present. Take precautions to keep 
sterilization and cooling conditions uniform throughout the 
assay. 
Directions for Preparation from Dehydrated Product 
Suspend 7.3 g of the powder in 100 ml of purified water and 
heat with frequent agitation, boil for 2-3 minutes to 
completely dissolve the powder. Dispense 5 ml amounts into 
tubes, evenly dispersing the precipitate. Add standard or test 
samples and adjust the tube volume to 10 ml. Autoclave at 
121·C for 10 minutes.9, 12 

Procedure 
Prepare stock cultures of L. plantarum ATCC 8014 by stab 
inoculation of Lactobacilli Agar AOAC. Incubate stock 
cultures at 35-37C ( -24 hours. Store the stock 
cultures at 2-8C. Prepare fresh stab cultures every week. Do 
not use a culture more than one week old for preparing the 
inoculum. Subculture from a stock culture of Lactobacillus 
plantarum ATCC 8014 to a tube of sterile single-strength 
Pantothenate Medium AOAC (10 ml) supplemented with 0.2 
µg pantothenate. Incubate for 18-24 hours at 35-37C. 
Centrifuge the cells under aseptic conditions and decant the 
supernatant. Wash the cells three times with 10 ml sterile 
0.85% NaCl. After the third wash, resuspend the cells with 
sterile 0.85% NaCl and adjust to a turbidity of 40-45% 
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transmittance when read on a spectrophotometer at 660 nm. 
Aseptically inoculate each assay tube with one drop of the 
cell suspension. 
Prepare solutions of Calcium Pantothenate USP Reference 
Standard or pantothenic acid (or equivalent) according to 
USP1 or AOAC.2 Satisfactory results are obtained with the 
standard curve by using pantothenic acid at levels of 0.0, 
0.005, 0.01, 0.015, 0.02 and 0.025 µg per assay tube (10 ml) 
for the AOAC procedure. Calcium pantothenate may be used 
at standard levels of 0.0, 0.01, 0.02, 0.03, 0.04 and 0.05 µg 
per assay tube for the USP procedure. Pantothenate Medium 
AOAC may be used for both turbidimetric and titrimetric 
analysis in the AOAC procedure, and for turbidimetric 
analysis only for the USP procedure. Turbidimetric readings 
should be made after 18-24 hours incubation at 35-37C. 
Titrimetric determinations are made following 72 hours 
incubation at 35-37C. 
The concentration of pantothenic acid or calcium 
Pantothenate required for the preparation of the standard 
curve may be prepared as follows: Dissolve 50 mg dried 
calcium pantothenate in 500 ml purified water, 10 ml 0.2N 
acetic acid and 100 ml 0.2N sodium acetate and dilute with 
additional water to make calcium Pantothenate concentration 
43.47 µg per ml for the AOAC procedure or dilute to 50 µg 
per ml for the USP procedure. At 43.47 µg per ml, one ml 
should equal 40 µg pantothenic acid.Dilute further by adding 
25 ml of this solution to 500 ml purified water, 10 ml 0.2N 
acetic acid and 100 ml 0.2N sodium acetate. Dilute this 
solution to 1 liter with purified water to make a stock solution 
containing 1 µg pantothenic acid per ml. The standard 
solution is made by diluting 5 ml of the stock solution to 
1000 ml with purified water to obtain a solution containing 
0.005 µg pantothenic acid per ml. Use 0.0, 1, 2, 3, 4 and 5 ml 
per assay tube. For the USP procedure, dilute the 50 µg per 
ml solution with purified water to make a standard 
concentration of 0.01 µg per ml. Other standard 
concentrations may be used provided the standard falls within 
the limits specified by USP1 and AOAC.2 
Microbiological Assay of Niacin or Niacinamide 
Test Niacin Solution  
Place the prescribed amount of the material to be assayed in a 
flask of suitable size, and proceed by one of the methods 
given as:  
For Dry or Semidry Materials that Contain No Appreciable 
Amount of Basic Substances add a volume of dilute sulfuric 
acid (1 in 35) equal, in ml, to not less than 10 times the dry 
weight of the material, in g, but the resulting solution shall 
contain not more than 5.0 mg of niacin in each ml. If the 
material is not readily soluble, comminute it so that it may be 
evenly dispersed in the liquid, then agitate vigorously, and 
wash down the sides of the flask with dilute sulfuric acid (1 
in 35). (a) Heat the mixture in an autoclave at 121 to 123 for 
30 minutes, and cool. If lumping occurs, agitate the mixture 
until the particles are evenly dispersed. Adjust the mixture 
with sodium hydroxide solution to a pH of 6.8, dilute with 
water to make a final measured volume that has a 
concentration of niacin equivalent to that of Standard Niacin 
Solution, and filter.  
For Dry or Semidry Materials that Contain Appreciable 
Amounts of Basic Substances add sufficient sulfuric acid 
solution to bring the pH of the mixture to between 5.0 and 
6.0. Add such an amount of water that the total volume of 
liquid shall be equal in ml to not less than ten times the dry 
weight of the assay specimen, in g, but the resulting solution 
shall contain not more than 5.0 mg of niacin in each ml. Then 

add the equivalent of 10 ml of dilute sulfuric acid (2 in 7) for 
each 100 ml of liquid, and proceed as directed under (a), 
beginning with the second paragraph.  
For Liquid Materials adjust the material with either sulfuric 
acid solution or sodium hydroxide solution to a pH of 5.0 to 
6.0. Add such an amount of water that the total volume of 
liquid shall be equal, in ml, to not less than 10 times the 
volume of the specimen, in ml, but the resulting solution shall 
contain not more than 5.0 mg of niacin in each ml. Then add 
the equivalent of 10 ml of dilute sulfuric acid (2 in 7) for each 
ml of liquid, and proceed as directed under (a), beginning 
with the second paragraph.  
The concentrations of the sulfuric acid and sodium hydroxide 
solutions used are not stated in each instance because these 
concentrations may be varied depending upon the amount of 
material taken for assay, volume of test solution, and 
buffering effect of material.2, 3 

Standard Niacin Stock Solution I  
Prepare by transfer the 50.0 mg of USP Niacin RS to a 500-
ml volumetric flask, dissolve in alcohol, dilute with alcohol 
to volume, and mix. Store in a refrigerator. Each ml of this 
solution contains 100 µg of USP Niacin RS .  
Standard Niacin Stock Solution II  
Prepare by diluting 100.0 ml of Standard Niacin Stock 
Solution I up to 1000.0 ml. with water. Store under toluene in 
a refrigerator. Each ml of this solution contains 10 µg of USP 
Niacin RS.  
Standard Niacin Solution 
Dilute a suitable volume of Standard Niacin Stock Solution II 
with water to such a measured volume so that after 
incubation as described in the Assay Procedure the 
transmittance of the 5.0-ml level of Standard Niacin Solution 
is equivalent to that of a dried cell weight of not less than 
1.25 mg, when the inoculated blank is set at 100 percent 
transmittance. This concentration is usually between 10 µg 
and 40 µg of niacin per ml. Prepare a fresh Standard Niacin 
Solution for each assay.  
Basal Medium Stock Solution 
 

Table 6: Basal Medium ingredients 
Ingredients Quantity 

Cystine–Tryptophane Solution 25 ml 
Dextrose, Anhydrous 10 gm 
Acid-hydrolyzed Casein Solution 25 ml 
Sodium Acetate, Anhydrous 5 gm 
Adenine–Guanine–Uracil Solution 5 ml 
Riboflavin-Thiamine Hydrochloride-Biotin Solution 5 ml 
Aminobenzoic Acid–Calcium  
Pantothenate–Pyridoxine Hydrochloride Solution 

5 ml 

Salt Solution A 5 ml 
Salt Solution B 5 ml 

  
The solutions of ingredients prepared according to the above-
described methods. Dissolve the anhydrous dextrose and 
sodium acetate in the solutions previously mixed, and adjust 
with 1 N sodium hydroxide to a pH of 6.8. Finally, dilute 
with water to 250 ml, and mix. 
Amino benzoic Acid–Calcium Pantothenate–Pyridoxine 
Hydrochloride Solution prepare using a solution of neutral 25 
percent alcohol having a concentration of 10 µg of amino 
benzoic acid, 20 µg of calcium pantothenate, and 40 µg of 
pyridoxine hydrochloride per ml. Store in a refrigerator.  
Stock Culture of Lactobacillus plantarum 
Dissolve 2.0 g of water-soluble yeast extract in 100 ml of 
water, add 500 mg of anhydrous dextrose, 500 mg of 
anhydrous sodium acetate, and 1.5 g of agar, and heat the 
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mixture with stirring, on a steam bath, until the agar 
dissolves. Add approximately 10-ml portions of the hot 
solution to test tubes, plug the tubes with cotton, sterilize for 
15 minutes in an autoclave at 121 to 123, and allow the tubes 
to cool in an upright position. Prepare stab cultures in three or 
more of the tubes, using a pure culture of Lactobacillus 
plantarum , * incubating for 16 to 24 hours at any selected 
temperature between 30 and 37 , but held constant to within ± 
0.5 , and finally store in a refrigerator. Prepare a fresh stab of 
the stock culture every week, and do not use for inoculum if 
the culture is more than 1 week old.  
Culture Medium 
To each of a series of test tubes containing 5.0 ml of the 
Basal Medium Stock Solution add 5.0 ml of water containing 
1.0 µg of niacin. Plug the tubes with cotton, sterilize for 15 
minutes in an autoclave at 121 to 123ºC, and cool.  
Inoculum 
Make a transfer of cells from the stock culture of 
Lactobacillus plantarum to a sterile tube containing 10 ml of 
culture medium. Incubate this culture for 16 to 24 hours at 
any selected temperature between 30 and 37ºC, but held 
constant to within ± 0.5. The cell suspension so obtained is 
the inoculum.  
Calibration of Spectrophotometer 
Add aseptically 1 ml of Inoculum to approximately 300 ml of 
Culture Medium containing 1 ml of Standard Niacin 
Solution. Incubate the inoculated medium for the same period 
and at the same temperature to be employed in the Assay 
Procedure. Following the incubation period, centrifuge and 
wash the cells three times with approximately 50- ml portions 
of saline TS, and then resuspend the cells in about 25 ml of 
the saline solution. Dry to constant weight a 10-ml portion, 
accurately measured, using a steam bath and completing the 
drying in vacuum at 100, and calculate the dry weight of the 
cells, in mg per ml, corrected for the amount of sodium 
chloride present. Dilute a second portion, accurately 
measured, of the saline cell suspension with the saline 
solution so that each ml contains a known quantity of cells 
equivalent to 500 µg on a dried basis. To test tubes add, in 
triplicate, 0.5 ml, 1.0 ml, 1.5 ml, 2.0 ml, 2.5 ml, 3.0 ml, 4.0 
ml, and 5.0 ml, respectively, of this diluted cell suspension 
and 5.0 ml of Basal Medium Stock Solution, and make the 
volume in each tube to 10.0 ml with saline solution. Using as 
the blanks three similar tubes containing no cell suspension, 
measure the light transmittance of each tube under the same 
conditions to be employed in the assay. Plot the observations 
as the ordinate on cross-section paper against the cell content, 
expressed as mg of dry weight, as the abscissa. Repeat this 
procedure at least twice for the spectrophotometer to be used 
in the assay. Draw the composite curve best representing the 
three or more individual curves relating transmittance to cell 
density for the spectrophotometer under the conditions of the 
assay.9  
Assay Procedure 
Prepare standard niacin tubes as follows. To test tubes add, in 
duplicate, 0.0 ml, 0.5 ml, 1.0 ml, 1.5 ml, 2.0 ml, 2.5 ml, 3.0 
ml, 3.5 ml, 4.0 ml, 4.5 ml, and 5.0 ml, respectively, of 
Standard Niacin Solution. To each tube add 5.0 ml of Basal 
Medium Stock Solution and water to make 10.0 ml. Prepare 
tubes containing the material to be assayed as follows. To test 
tubes add, in duplicate, 1.0 ml, 2.0 ml, 3.0 ml, and 4.0 ml, 
respectively, of the test solution of the material to be assayed. 
To each tube add 5.0 ml of Basal Medium Stock Solution and 
water to make 10.0 ml. After mixing, plug the tubes with 
cotton or cover with caps, and sterilize in an autoclave at 121 

to 123 . (Overheating the assay tubes may produce 
unsatisfactory results.) Cool, aseptically inoculate each tube 
with 1 drop of Inoculum, and incubate for 16 to 24 hours at 
any selected temperature between 30 and 37, but held 
constant to within ± 0.5. Contamination of the assay tubes 
with any foreign organism invalidates the assay. Determine 
the transmittance of the tubes in the following manner. Mix 
the contents of each tube, to which 1 drop of a suitable 
antifoam agent solution may be added, and transfer to an 
optical container. After agitating its contents, place the 
container in a spectrophotometer that has been set at a 
specific wavelength between 540 nm and 660 nm, and read 
the transmittance when a steady state is reached. This steady 
state is observed a few seconds after agitation when the 
reading remains constant for 30 seconds or more. Allow 
approximately the same time interval for the reading on each 
tube. With the transmittance set at 1.00 for the uninoculated 
blank, read the transmittance of the inoculated blank. If this 
transmittance reading corresponds to a dried cell weight 
greater than 600 µg per tube, or if there is evidence of 
contamination with a foreign microorganism, disregard the 
results of the assay. Then with the transmittance set at 1.00 
for the inoculated blank, read the transmittance for each of 
the remaining tubes. Disregard the results of the assay if the 
difference between the transmittance observed at the highest 
level of the standard and that of the inoculated blank is less 
than the difference corresponding to a dried cell weight of 
1.25 mg per tube.  
Calculation 
Prepare a standard curve of the niacin standard transmittances 
for each level of Standard Niacin Solution plotted against µg 
of niacin contained in the respective tubes. From this 
standard curve, determine by interpolation the niacin content 
of the test solution in each tube. Disregard transmittance 
values equivalent to less than 0.5 ml or more than 4.5 ml of 
Standard Niacin Solution. The niacin content of the test 
material is calculated from the average values obtained from 
not less than six tubes that do not vary by more than ±10 
percent from the average. If the transmittance values of less 
than six tubes containing the test solution are within the range 
of the 0.5- to 4.5-ml levels of the niacin standard tubes, the 
data are insufficient to permit calculation of the concentration 
of niacin in the test material. Transmittance values of 
inoculated blank exceeding readings corresponding to dried 
cell weights of more than 600 µg per tube indicate the 
presence of an excessive amount of niacin in the Basal 
Medium Stock Solution and invalidate the assay. Multiply the 
values obtained by 0.992 if the results are to be expressed as 
niacinamide.  
CONCLUSION 
The vitamins are important food constitute for the 
maintainace and growth of body not only for human but also 
for the microorganisms. The dependence of microorganism 
on different vitamins for surviving is the base of microbial 
assay of vitamins. In microbiological assay of vitamins the 
stimulation of growth of bacteria by measured concentration 
of vitamin compare with that produced by known 
concentration of standard preparation of vitamin having 
known activity. The microorganism don’t grow in absence of 
particular vitamin which is essential for normal growth so 
they have specificity for particular vitamin. The microbial 
assay of vitamin B-12, Calcium Pantothenate, Niacinamide 
can be done by individual transmittances method, which 
observes transmittance by spectrophotometer. The 
microbiological assay of vitamins were studied by using 
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various strains of microbes but Lactobacillus leichmannii is 
preferred for assay of B vitamins. Other than vitamins, 
different nutrients also required for normal growth of 
microorganism for example, Dextrose (Carbohydrates), 
Sodium Acetate, Dipotassium Phosphate, Monopotassium 
Phosphate, Manganese Sulfate, Ferrous Sulfate, Sodium 
Chloride, Magnesium Sulfate (Inorganic salts), L-Cystine, 
Uracil, Guanine, Adenine, Thiamine (Amino acids) and p- 
Xanthine Aminobenzoic, Folic Acid etc. so the basic medium 
should have all ingredients required for normal growth of 
microorganism. Different food material like Milk, Dairy 
products, Meats, Eggs etc used as constitute of basic medium 
to provide these essential components. The stock solution of 
the strain used to prepare the inoculum which further add to 
basic medium which support the growth of microorganism 
that results the loss of transmittance of medium. As the 
number of microorganism increases the transmittance of 
medium decreased so to estimate the growth of microbes the 
transmittance of medium observed. The standard curve 
between the different solution of microbes with known 
concentration and transmittance prepare to determine the 
microbes concentration in the taste solution of vitamins. The 
number of microorganism increase in the proportion of 
concentration of vitamins in the medium and this concept 
used for the assay of vitamins. 
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ABBREVIATIONS 
1 M: One Molar 
ATCC: American Type Culture Collection 
NCTC: National Collection of Type Cultures 
NCIB: National Collection of Industrial Bacteria 
DMF: Dimethylformamide 
Solution S: Median concentration of the standard solution 
Cyanocobalamin RS: Cyanocobalamin Reference Standard 
1 N: One Normal 
Σ: Transmittance 
Saline TS: Saline Test Solution 

 


