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ABSTRACT 

The production of volatile short chain fatty acids, such as 
butyric acid, are known risk factors for gingivitis. A novel way 
to measure the ability of a product to inhibit key factors 
associated with gingivitis would be a method that measured 
the presence of, and reduction in, short chain fatty acid 
production. The purpose of this study was to determine the 
feasibility of a new technique to produce, harvest and 
monitor the presence of short chain fatty acids in plaque. A 
modification of the Plaque Glycolysis and Regrowth Method 
(PGRM) - [White, et al., J Clin Dent VI:59-70, 1995] was 
used. Participants were asked to refrain from general oral 
hygiene practices for a period of four days. Following 96 
hours of plaque growth, plaque samples were taken from the 
upper right and lower left quadrants of the mouth. Plaque 
samples were placed in sterile vials containing Trypticase 
Soy Broth (TSB) without dextrose, then vortexed to disperse 
the plaque. A UV-VIS Spectrophotometer was used to 
normalize the plaque biomass by adjusting the OD (optical 
density) of the suspension to 0.200-0.210 absorption units 
using extra TSB w/o dextrose. Samples were normalized by 
continually adding TSB, vortexing, and reading the OD of the 
sample. 0.5ml of the normalized sample was incubated 
under aerobic conditions for 22, 30, 36 or 48 hours. 
Following incubation, samples were centrifuged, the 
supernatant decanted, and levels of butyric acid determined 
via Gas Chromatograph/Mass Selective Detector (GC/MSD) 
techniques. Analyses of the samples resulted in an average 
recovery of between 45.1 (± 15.3) and 53.6 (±10.0) µg/ml 
Butyric acid. These results indicate the model is sensitive for 
measuring the presence of short chain fatty acids (butyric 
acid), and may be useful in monitoring the effectiveness of 
oral care formulations intended for the treatment and control 
of gingivitis.  

INTRODUCTION 

Treatment of gum disease is a current area of focus for a 
number of marketed dentifrices. The production of volatile 
short chain fatty acids, such as butyric acid, are known 
components of gum disease. It is believed that certain 
ingredients in these therapeutic dentifrices act as bacterial 
metabolic inhibitors, interfering with the production of short 
chain fatty acids in human plaque. 

 

The development of a test method to monitor changes in the 
level of this acid could be used to predict the effectiveness of 
therapeutic dentifrices. 

OBJECTIVE 

The purpose of this study was to examine a new technique 
to harvest and detect short chain fatty acids in human dental 
plaque. This technique uses Gas Chromatograph/Mass 
Selective Detection as a tool for measuring butyric acid 
production. Optimal incubation times for test samples was 
also examined.  

MATERIALS AND METHODS 

A modification of the Plaque Glycolysis and Regrowth 
method (PGRM) [White, et. al., J Clin Dent VI:59-70, 1995] 
was used. In order to maximize the potential presence of 
gram-negative bacteria, participants in this study refrained 
from any oral hygiene for a period of 96 hours prior to study 
initiation.  

Collection of Plaque Samples  

Plaque samples were collected from subjects by gently 
rubbing a sterile cotton swab over the dentition being careful 
to avoid contact with the soft tissue.  

Processing of plaque samples  

Plaque/swab samples were immediately placed in pre 
labeled vials containing 1.0ml of 0.3% Trypticase Soy Broth 
(TSB) without dextrose. Each sample was vortexed 20 
seconds to disperse the plaque. A UV-Vis 
Spectrophotometer set at 600nm was used to normalize the 
plaque biomass by adjusting the OD of the suspension to 
0.200-0.210 abs. units using extra TSB w/o dextrose. The 
entire plaque sample (in the 15 ml vial) was normalized by 
continually adding TSB back to the vial, vortexing and 
reading the OD of the sample until the desired optical 
density was achieved. 

 

An aliquot (0.5 ml) of the normalized plaque in TSB w/o 
dextrose was placed in a 2 ml Eppendorf vial. Samples were 
incubated under anaerobic conditions at 37°C for four 
different time periods - 22, 30, 36 & 48 hours. Following 
incubation, samples were centrifuged at 1000rpm for 10 
minutes. Supernatant was decanted and stored frozen until 
analysis.  

Sample preparation and analysis  

Supernatant samples were brought to room temperature and 
an aliquot of each was added to a sample vial. Concentrated 
HCL was added to obtain pH < 2 for extraction purposes. A 
known amount of stable d7 butyric acid internal standard 
was added and the sample extracted with ethyl ether. 
Following extraction, the prepared samples were placed in 
an auto sampler vial. The samples were then analyzed using 
a Gas Chromatograph/Mass Selective Detector. 
Concentrations were calculated based upon the peak area 
ratio (PAR) of Butyric Acid to the internal standard divided by 
the mean response factor of the standards. 

RESULTS 

 
Incubation Time  

Sample 22 hrs 30 hrs 36 hrs 48 hrs

1 
2 
3 
4 
5 
6 

26.0
46.0
76.7
83.4
19.0
29.3 

34.3
57.6
66.3
41.5
45.4
67.7 

48.9
65.3
64.4
56.2
43.0
43.5 

23.2
54.6
63.8
31.0
45.8
52.0 

mean 46.7 52.1 53.6 45.1 
Std dev 27.4 13.8 10.0 15.3  
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CONCLUSION 

-Results from this pilot study suggest that this model is 
sensitive for measuring the presence of short chain 
fatty acids(butyric acid) derived from human plaque 
samples.  
-Further, these data demonstrate an optimized 
incubation time of less than 30 hours for plaque 
samples prepared using this protocol.  
-This new method could be a valuable tool for 
determining activity and predicting efficacy of dentifrice 
products intended for the treatment of gum disease. 
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