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QUALITY CONTROL PROCEDURES (optional)
I	 INTRODUCTION
	 GN (Gram Negative) Broth is a selective enrichment medium for the cultivation of gram-negative enteric organisms.

II	 PERFORMANCE TEST PROCEDURE
	 1.	 Inoculate representative samples with the cultures listed below.
		  a.	� Using sterile disposable 0.01 mL calibrated loops, inoculate tubes with 10-1 dilutions of 18- to 24-h Trypticase™ Soy 

Broth cultures.
		  b.	 Incubate tubes with loosened caps at 35 ± 2 °C in an aerobic atmosphere.
	 2.	� After 18–24 h of incubation, subculture all tubes to MacConkey II Agar plates. Incubate plates aerobically at 35 ± 2 °C for 18–24 h 

and observe for growth.
	 3.	 Expected Results

CLSI Organisms ATCC®
Recovery on  

MacConkey II Agar Plates
*Salmonella enterica 
subsp. enterica 
serotype Typhimurium

14028 Growth

*Shigella sonnei 9290 Growth
*Escherichia coli 25922 Growth
*Recommended organism strain for User Quality Control.

III	 ADDITIONAL QUALITY CONTROL
	 1.	 Examine tubes as described under “Product Deterioration.”
	 2.	 Visually examine representative tubes to assure that any existing physical defects will not interfere with use.
	 3.	 Incubate uninoculated representative tubes at 20–25 °C and 30–35 °C and examine after 7 days for microbial contamination.

PRODUCT INFORMATION
IV	 INTENDED USE
	 GN Broth is used for the selective enrichment of Salmonella and Shigella.

V	 SUMMARY AND EXPLANATION
	 GN (Gram Negative) Broth was developed by Hajna as an enrichment medium for the recovery of Salmonella and Shigella from clinical 

specimens.1,2 Croft and Miller succeeded in isolating more Shigella strains by use of this medium, rather than by direct streaking.3 Taylor 
and Schelhart reported that GN Broth enhanced the isolation of enteric pathogens, producing a 53% increase in Shigella and 36% 
increase in Salmonella as compared to direct streaking.4

	 GN Broth currently is recommended for use in the microbiological examination of foods.5

VI	 PRINCIPLES OF THE PROCEDURE
	 Enzymatic digests of casein and animal tissue provide amino acids and other nitrogenous substances to support bacterial growth. 

Mannitol and dextrose are sources of energy. Mannitol is provided in a higher concentration than dextrose to enhance the growth of 
mannitol-fermenting species, such as Salmonella and Shigella, and limit the growth of Proteus and other dextrose-fermenting bacteria. 
Phosphate buffers are incorporated to maintain the pH of the medium. Sodium chloride maintains osmotic equilibrium. Sodium citrate 
and sodium desoxycholate are added to inhibit gram-positive and some gram-negative bacteria.

VII	 REAGENTS
	 GN Broth 
	 Approximate Formula* Per Liter Purified Water
	 Pancreatic Digest of Casein ...................................................10.0 g	 Sodium Desoxycholate ......................................................... 0.5 g
	 Peptic Digest of Animal Tissue ...............................................10.0 g	 Dipotassium Phosphate ....................................................... 4.0 g
	 Dextrose ...................................................................................1.0 g	 Monopotassium Phosphate .................................................. 1.5 g
	 D-Mannitol ................................................................................2.0 g 	 Sodium Chloride ................................................................... 5.0 g
	 Sodium Citrate ..........................................................................5.0 g	
	 *Adjusted and/or supplemented as required to meet performance criteria.

	 Warnings and Precautions: For in vitro Diagnostic Use.
	 Tubes with tight caps should be opened carefully to avoid injury due to breakage of glass.
	 Pathogenic microorganisms, including hepatitis viruses and Human Immunodeficiency Virus, may be present in clinical specimens. 

“Standard Precautions”6-9 and institutional guidelines should be followed in handling all items contaminated with blood and other 
body fluids. After use, prepared tubes, specimen containers and other contaminated materials must be sterilized by autoclaving 
before discarding.

	 Storage Instructions: On receipt, store tubes in the dark at 2 – 8 °C. Avoid freezing and overheating. Do not open until ready to 
use. Minimize exposure to light. Tubed media stored as labeled until just prior to use may be inoculated up to the expiration date and 
incubated for the recommended incubation times. Allow the medium to warm to room temperature before inoculation. 

	 Product Deterioration: Do not use tubes if they show evidence of microbial contamination, discoloration, drying or other signs 
of deterioration.
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VIII	specimen  collection and handling
	 Specimens suitable for culture may be handled using various techniques. For detailed information, consult appropriate texts.10,11 

Specimens should be obtained before antimicrobial agents have been administered. Provision must be made for prompt delivery to 
the laboratory.

Ix	 PROCEDURE
	 Material Provided: GN Broth
	 Materials Required But Not Provided: Ancillary culture media, reagents, quality control organisms and laboratory equipment as required.
	 Test Procedure: Observe aseptic techniques.
	 Inoculate the broth as soon as possible after the specimens arrive at the laboratory. Swab specimens may be inserted directly into the 

broth. For stool specimens, use 1 g of feces or 1 mL of liquid stool per tube. Consult appropriate references for information about the 
processing and inoculation of other clinical specimens or food samples.5,10-12

	 Incubate the tubes with loosened caps at 35 °C and subculture onto selective and differential media after 6–8 h of incubation and again 
after 18–24 h of incubation.13

	 User Quality Control: See “Quality Control Procedures.”
	 Each lot of media has been tested using appropriate quality control organisms and this testing meets product specifications and CLSI 

standards, where relevant. As always, QC testing should be performed in accordance with applicable local, state, federal or country 
regulations, accreditation requirements, and/or your laboratory's standard quality control procedures..

X	 RESULTS
	 Growth in broth media is indicated by turbidity compared to an uninoculated control. Subculture onto appropriate selective and 

differential media to isolate pathogens for identification.

XI	limitations  of the procedure
	 Enrichment broths should not be used as the sole isolation medium. They are to be used in conjunction with selective and nonselective 

plating media to increase the probability of isolating pathogens, especially when they may be present in small numbers. Consult texts for 
detailed information and recommended procedures.5,10-12

XII	performance  characteristics
	 In a study by Taylor and Schelhart, a comparison of three enrichment broths (GN, Selenite and Silliker’s) and three plating media (EMB, 

SS and XLD) was performed to determine a combination of media that would improve shigellae detection.14 A total of 1,405 stool 
specimens were tested during this study, with a distribution of 158 salmonellae and 49 shigellae isolates observed. The enrichment 
broths provided a two-fold increase in isolation of both salmonellae and shigellae over the plated media. All broths performed equally 
well for salmonellae detection, but GN and Silliker’s broths detected twice as many shigellae isolates as did Selenite broth.

xiii	availability
	 Cat. No. 	 Description
	 221729	 BD BBL™ GN Broth, 8 mL
	 221730	 BD BBL™ GN Broth, 8 mL

XIv	 REFERENCES
1.	 Hajna, A.A. 1955. A new specimen preservative for gram-negative organisms of the intestinal group. Public Health Lab. 13:59-62.
2.	 Hajna, A.A. 1955. A new enrichment broth medium for gram-negative organisms of the intestinal group. Public Health Lab. 13:83-89.
3.	 Croft, C.C., and M.J. Miller. 1956. Isolation of Shigella from rectal swabs with Hajna “GN” broth. Am. J. Clin. Pathol. 26:411-417.
4.	 Taylor, W.I., and D. Schelhart. 1967. Isolation of shigellae. IV. Comparison of plating media with stools. Am. J. Clin. Pathol. 48:356-362.
5.	� Downes, F.P. and K. Ito (ed.). 2001. Compendium of methods for the microbiological examination of foods, 4th ed. American Public Health Association, 

Washington, D.C.
6.	� National Committee for Clinical Laboratory Standards. 2001. Approved Guideline M29-A2. Protection of laboratory workers from occupationally acquired 

infections, 2nd ed. NCCLS, Wayne, Pa.
7.	� Garner, J.S. 1996. Hospital Infection Control Practices Advisory Committee, U.S. Department of Health and Human Services, Centers for Disease 

Control and Prevention. Guideline for isolation precautions in hospitals. Infect. Control Hospital Epidemiol. 17:53-80.
8.	� U.S. Department of Health and Human Services. 1999. Biosafety in microbiological and biomedical laboratories, HHS Publication (CDC),  

4th ed. U.S. Government Printing Office, Washington, D.C.
9.	� Directive 2000/54/EC of the European Parliament and of the Council of 18 September 2000 on the protection of workers from risks related to exposure 

to biological agents at work (seventh individual directive within the meaning of Article 16(1) of Directive 89/391/EEC). Official Journal L262, 17/10/2000, 
p. 0021-0045.

10.	�Murray, P.R., E.J. Baron, J.H. Jorgensen, M.A. Pfaller, and R.H. Yolken (ed.). 2003. Manual of clinical microbiology, 8th ed. American Society for 
Microbiology, Washington, D.C.

11.	Forbes, B.A., D.F. Sahm, and A.S. Weissfeld. 2002. Bailey & Scott’s diagnostic microbiology, 11th ed. Mosby, Inc., St. Louis.
12.	Ewing, W.H. 1986. Edwards and Ewing’s identification of Enterobacteriaceae, 4th ed. Elsevier Science Publishing Co., Inc., New York.
13.	MacFaddin, J.F. 1985. Media for isolation-cultivation-identification-maintenance of medical bacteria, vol. I. Williams & Wilkins, Baltimore.
14.	Taylor, W.I. and D. Schelhart. 1968. Isolation of Shigellae. V. Comparison of enrichment broths with stools. Appl. Microbiol. 16: 1383-1386.

	 Technical Information: In the United States, contact BD Technical Service and Support at 800-638-8663 or www.bd.com/ds.
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