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We offer multiple peptone-based media products used for microbial 

fermentation in the human and animal vaccine markets worldwide. These 

enriched complete media formulations consist of blends of peptones and 

can provide nutrition for enhancing growth and vaccine production for 

fastidious organisms, such as mycoplasmas, streptococci, pneumococci, and 

meningococci. Additionally, media formulations such as Tryptose Phosphate 

Broth, have been used for supplementing cell culture media for enhancing 

vaccine production.
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Bacto Tryptose Phosphate Broth

Product description
Bacto Tryptose Phosphate Broth was designed as 
an alternative to classical animal-based media for the 
maintenance and propagation of Escherichia coli strains 
in molecular genetics procedures. It is manufactured 
from animal origin–free ingredients in order to minimize 
the risk of using culture media containing animal 
materials from TSE/BSE-relevant species.

Bacto Tryptose Phosphate Broth is an infusion-free 
buffered medium recommended for the cultivation 
of fastidious pathogenic microorganisms such as 
streptococci, Neisseria, and Listeria and for use in 
various cell culture applications. In the medium, peptones 
provide carbon and nitrogen; glucose is the primary 
source and sodium chloride maintains osmotic balance. 
Buffering capacity is provided by disodium phosphate.

Applications
Bacto Tryptose Phosphate Broth is a nutrient-rich 
formulation designed to out-perform classical 
animal-based molecular genetics media formulations.

Bacto Tryptose Phosphate Broth can be used 
in procedures for the serodiagnosis of Listeria 
monocytogenes and in tissue culture procedures 
[1], where the peptone content is considered to be a 
stimulating factor for cells. Bacto Tryptose Phosphate 
Broth is often used as a supplement at 5–10% (v/v) to 
serum containing medium for mammalian cell cultures, 
such as BHK cells, and for end application of viral 
vaccine production, such as foot and mouth disease 
(FMDV).[2] Media containing Bacto Tryptose Phosphate 

Formula

Approximate formula* per liter

Tryptose 20.0 g
Dextrose 2.0 g
Sodium chloride 5.0 g
Disodium phosphate 2.5 g

* Adjusted and/or supplemented as required to meet performance criteria.

Broth has also been used for growing various mammalian 
cells for studies on viruses such as rabies using BHK 
cells [3], for propagation and studies of influenza virus in 
MDCK cells [4], and for growth of transgenic VERO and 
BHK-21 cell lines for propagation of dengue virus [5]. 

It has also been used for growth of a primary chicken 
kidney cell line in serum-containing medium for 
studies on infectivity of Salmonella species [6] and for 
propagation of a VERO cell line for studying infection by 
an intracellular parasite Rickettsia species that causes 
typhus in humans [7]. Bacto Tryptose Phosphate Broth, 
in combination with Difco TC Yeastolate UF, has been 
used as a part of serum-free media for production of 
recombinant proteins in Sf9 insect cell lines [8]. 

Suspend 29.5 g of the Bacto Tryptose Phosphate 
Broth in 1 L of purified water. If a medium containing 
0.1–0.2% agar is desired, add 1–2 g of agar; heat with 
frequent agitation and boil for 1 minute to completely 
dissolve the powder. Autoclave at 121°C for 15 minutes. 
Test samples of the finished product for performance 
using stable, typical control cultures.
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Physical characteristics
Bacto Tryptose Phosphate Broth is a beige free-flowing 
homogeneous powder.
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Ordering information

Product name Size Cat. No.

Bacto Tryptose Phosphate Broth 10 kg 260200
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Difco PPLO Broth

Product description 
Difco PPLO Broth is a complete media used in the 
cultivation of microorganisms from the class Mollicutes. 
Mycoplasma was first identified from a case of 
pleuropneumonia in a cow [1] and the causative organism 
was designated “pleuropneumonia-like organism,” or 
PPLO [1]. Meat digests, peptones, beef extract, and 
yeast extract provide the nitrogen, vitamins, amino acids, 
and carbon for optimal growth of Mycoplasma species. 
Osmotic balance, which is critical for mycoplasmas as 
they lack a cell wall, is maintained using sodium chloride 
in the formulation. Mycoplasma species are fastidious 
and require supplementation of serum, such as horse 
serum to the broth media, which supplies cholesterol, a 
growth stimulant [2].

Application
PPLO (Mycoplasma) agars and broths, when 
supplemented with nutritive enrichments, are used 
for isolating and cultivating Mycoplasma. PPLO 
(Mycoplasma) Agar was described by Morton, Smith, 
and Leberman [3]. It was used in a study of the 
growth requirements of Mycoplasma [4] along with the 
identification and cultivation of this organism [5-7]. 

Difco PPLO Broth is used in animal health applications 
for the propagation of Mycoplasma species such as 
Mycoplasma mycoides, Mycoplasma gallisepticum, and 
others for vaccine production [8-10].
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Ordering information

Product name Size Cat. No.

Difco PPLO Broth 10 kg 255410

Formula

Approximate formula* per liter

Beef heart, infusion from 50 g 6.0 g
Peptone 10.0 g
Sodium chloride 5.0 g

* Adjusted and/or supplemented as required to meet performance criteria.

Dissolve 21 g of the powder in 700 mL of purified water. 
Mix thoroughly.

Autoclave at 121°C for 15 minutes. Cool medium 
to 50–60°C. Aseptically add 300 mL mycoplasma 
supplement, such as horse serum, as appropriate to the 
medium. Mix well. Add selective agents if desired (i.e., 
thallium acetate or penicillin). Test samples of the finished 
product for performance using stable, typical control 
cultures. Solution pH at 25°C: 7.8 ± 0.2

Physical characteristics 
Dehydrated appearance: Light beige, 
free-flowing, homogeneous.
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Difco Malt Extract Broth

Product description
Difco Malt Extract Broth is a complete microbiological 
media for the cultivation of yeasts and molds. Difco Malt 
Extract Broth contains malt extract, which provides 
the carbon, nitrogen, and nutrient sources required for 
growth of microorganisms. The broth also has a high 
concentration of carbohydrates, such as maltose and 
dextrose, as an energy source required for fermentation 
by yeasts and molds. Yeast extract provides additional 
nitrogen, carbon, vitamins, and cofactors required 
for growth. The acidic pH of Difco Malt Extract Broth 
promotes optimal growth of yeasts and molds while 
restricting bacterial growth.

Application
A culture medium prepared from malt extract that was 
a satisfactory replacement for wort was described by 
Reddish [1]. Thom and Church [2] further used malt 
extract as a base for complete media preparation 
for the growth of Aspergillus. Malt Extract Broth 
is recommended for yeasts and molds in the U.S. 
Food and Drug Administration’s Bacteriological 
Analytical Manual [3].
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Ordering information

Product name Size Cat. No.

Difco Malt Extract Broth 10 kg 214912

Formula

Approximate formula* per liter

Malt Extract 6.0 g
Maltose, Technical 1.8 g
Dextrose 6.0 g
Yeast Extract 1.2 g

* Adjusted and/or supplemented as required to meet performance criteria.

Dissolve 15 g of the powder in 1 L of purified water. 
Autoclave at 121°C for 15 minutes. Test samples of the 
finished product for performance using stable, typical 
control cultures. Solution pH at 25°C: 4.7 ± 0.2

Physical characteristics
Light beige to beige, free-flowing, homogeneous.
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Bacto Brain Heart Infusion

Difco Brain Heart Infusion,  
without Dextrose 

Bacto Brain Heart Infusion, Porcine

Product description
Bacto Brain Heart Infusion is a microbiological culture 
medium used for cultivating fastidious microorganisms, 
including streptococci, pneumococci, and meningococci. 
In 1919, Rosenow [1] devised an excellent medium 
for culturing streptococci by supplementing dextrose 
broth with brain tissue. Hayden [2] revised Rosenow’s 
procedure by adding crushed marble to the medium 
and reported favorable growth of dental pathogens. 
Brain Heart Infusion (BHI) is a modification of the 
media described by Rosenow [1] and Hayden [2] in 
which infusion from calf brains has replaced the brain 
tissue, and disodium phosphate has replaced the 
calcium carbonate.

Infusion from beef heart, calf brains, and Proteose 
Peptone provide nitrogen, carbon, sulfur and vitamins in 
Brain Heart Infusion media. Dextrose is a carbon energy 
source to facilitate organism growth, Sodium chloride 
maintains osmotic balance in the medium, and disodium 
phosphate is a buffering agent. 

Difco Brain Heart Infusion without Dextrose is 
the same formulation as Bacto BHI with no dextrose 
added. It is a basal medium that is generally used with 
carbohydrates for fermentation studies.

Bacto Brain Heart Infusion, Porcine was developed  
as an alternative to the classical Brain Heart Infusion 
formula, and replaces calf brains and beef heart with 
pork brains and heart. Brain Heart Infusion, Porcine 
was formulated with no bovine components to minimize 
bovine spongiform encephalopathy (BSE) risk.

Infusion from pork brains, infusion from pork heart, and 
Proteose Peptone No. 2 provide nitrogen, carbon, sulfur, 
and vitamins in Brain Heart Infusion, Porcine. Dextrose 
is a carbon energy source to facilitate organism growth, 
Sodium chloride maintains osmotic balance in the 
medium, and disodium phosphate is a buffering agent.

Applications
Brain Heart Infusion media are specified in several 
standard methods references for food testing [3-5]. 
Standard Methods for the Examination of Water and 
Wastewater recommends Brain Heart Infusion media in 
tests for the verification of fecal streptococci [6]. Brain 
Heart Infusion is listed by the National Committee for 
Clinical Laboratory Standards (NCCLS) as a medium 
for use in the preparation of microdilution trays 
for antimicrobial susceptibility testing by the broth 
microdilution procedure [7]. 

BHI broth has been used in various microbiological 
studies. BHI is recommended for the growth of most 
ATCC™ strains of Pasteurella multocida and has been 
cited in many studies on P. multocida fowl cholera 
vaccines. Duffy et al. [8] used BHI as a fermentation 
medium for pH studies on Escherichia coli O157:H7. 
Tan et al. [9] utilized BHI to grow Fusobacterium 
necrophorum for leukotoxin production studies. Likewise, 
Van Tassell et al. [10] made enterotoxin preparations by 
growing Bacteroides fragilis in BHI. BHI, Porcine was 
developed for pharmaceutical and vaccine production 
and can replace the traditional BHI depending on 
organism and production application.



81

Microbial and vaccine media

Physical characteristics
Bacto Brain Heart Infusion is a light tan, free-flowing, 
homogeneous powder.

Bacto Brain Heart Infusion, Porcine is a light tan, 
free-flowing, homogeneous powder.

Difco Brain Heart Infusion, Without Dextrose is a light 
tan, free-flowing, homogeneous powder.
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Ordering information

Product name Size Cat. No.

Bacto Brain Heart Infusion 10 kg 237300

Bacto Brain Heart Infusion, Porcine 10 kg 256110

Difco Brain Heart Infusion,  
Without Dextrose 10 kg 250220

Formula—Bacto Brain Heart Infusion

Approximate formula* per liter

Calf brains, infusion from 200 g 7.7 g
Beef heart, infusion from 250 g 9.8 g
Bacto Proteose Peptone 10.0 g
Dextrose 2.0 g
Sodium chloride 5.0 g
Disodium phosphate 2.5 g
Solution pH at 25°C: 7.4 ± 0.2

* Adjusted and/or supplemented as required to meet performance criteria.

Formula—Bacto Brain Heart Infusion, Porcine

Approximate formula* per liter

Pork brains, infusion from 200 g 7.7 g
Pork heart, infusion from 250 g 9.8 g
Bacto Proteose Peptone No. 2 10.0 g
Dextrose 2.0 g
Sodium chloride 5.0 g
Disodium phosphate 2.5 g
Solution pH at 25°C: 7.4 ± 0.2

* Adjusted and/or supplemented as required to meet performance criteria.


