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•  LC-MS and HPLC-UV methods were successfully 
optimized for the determination of triclosan. 

•  Absorbance spectroscopy was successfully 
employed to determine wavelength and 
concentration range for triclosan standards for the 
HPLC-UV method. 

•  Spiked and un-spiked water samples were 
successfully analyzed for the presence of triclosan 
using HPLC-UV. 

•  LC-MS analysis failed to detect triclosan (LOD = 
10 ng/mL) in any of the Silver Creek samples.  

•  Data from HPLC-UV confirm LC-MS results; data  
GC-MS analysis are expected to do the same.  
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•  Although triclosan concentration in  Silver Creek water is below 10 
ng/mL, there is no reason to expect that this is true of other natural 
water bodies, in South Central New York. 

•  Once the EPA begins regulating triclosan and other so-called 
emerging contaminants availability of straight-forward analytical 
methods for the determination of environmentally relevant 
concentrations will be very important.

•      Consult local geologists and  water treatment facilities to determine 
      other sampling sites of interest; alternatives to Silver Creek could 
       include Susquehanna River sites downstream from municipal 
water 
      treatment facilities.  
•     Extract additional samples from Silver Creek with higher 
      sample/elution volume ratios in order to increase the concentration 
      of triclosan captured relative to our limits of detection. 
•      Optimize the literature HPLC-UV analysis method used. 

-Eight 250 mL amber glass sample bottles were submerged in a detergent solution  
-for 30 minutes, scrubbed , rinsed, submerged in a 10% nitric acid solution for 30 
-minutes, rinsed again, and allowed to air dry. Deionized water was used for all  
-cleaning steps.  Eight water samples were collected from four sites along Silver Creek on 12  
-November 2015 by immersing sample bottles until filled. Each sample pair’s  
-GPS coordinates were recorded. The samples were refrigerated until analysis.  

-Stock standard solutions of  triclosan in 0.01, 0.005, 0.0025, and 0.001 mg/mL  concentrations were prepared in 
deionized water for comparison. UV/Visible spectroscopy was performed on the standard solutions using an Agilent 
8253 diode array spectrophotometer equipped with a temperature controller. Standard absorbance values were plotted 
against standard concentrations to create a calibration curve (see Figure 3). The maximum absorbance wavelength of the 
standards was determined to be 280nm and was used to develop subsequent HPLC-UV analysis parameters. 

- Organic matter was eluted from water samples using Strata C18-E (55 µm, 70 Å) 10g/60mL solid phase extraction 
GigaTubes. The tubes were conditioned with 120 mL HPLC-grade methanol followed by 120 mL of a 0.1 M phosphate 
buffer and washed with 120 mL of a 5% methanol/95% buffer solution. 240 mL of sample water was run through each 
cartridge, 120 mL from each of the two bottles in a sample set. A vacuum manifold was used to draw the solutions 
through each cartridge. Organic matter trapped within the cartridges was eluted into 5 mL of a 50% methanol/50% 
acetonitrile solution and refrigerated until analysis. 

-LC-MS analysis was performed at the University at Albany using a 6500 QTRAP mass spectrometer (ABSCIEX) 
coupled with a Shimadzu HPLC using a Phenomenex Genimi-NX 30 x 2.1 mm, 3.0 µm, C18 column. Samples were 
analyzed in negative ion mode and were ionized using a turbo V electrospray source. Taurocholate at a concentration of 
100 ng/mL was used as an internal standard for all analyses.
-HPLC-UV samples were prepared by spiking 990 µL samples of eluted organic matter with 10 µL of a 1 mg/mL 
triclosan standard. The spiked samples were analyzed alongside 1 mL un-spiked samples, pure solvent, and standard 
triclosan solutions of 10, 5, 2, 1, and 0.1 µg/mL. HPLC-UV analysis was carried out using an Agilent 1100 system with 
a diode array detector. The sample was transported through a Luna C18, 50 x 2.1 mm, 3.0 µm column using a 60% 
methanol/40% water mobile phase at a flow rate of 0.8 mL/min. Released sample underwent UV excitation  at 280 nm, 
in accordance with prior UV-Visible data. A 50% acetonitrile/50% methanol solution was used as a solvent for all 
HPLC-UV samples.
-GC-MS samples were prepared in 100% methanol by the aforementioned spiking technique for comparison with un-
spiked samples and standard triclosan solutions of 10000, 100, 1, 0.5, 0.2, and 0.1 ng/mL. GC-MS analysis was 
performed using a Varian 3900 GC instrument equipped with a Saturn 2000 ion trap mass spectrometer. Mass 
spectrometry results will be compared to a database, and the detection limits of the HPLC-UV and GC-MS techniques 
will be compared.

 

•  Triclosan (5-chloro-2-(2,4-dichlorophenoxy)phenol) is 
a chlorinated aromatic compound with known 
antimicrobial properties. It is used in a variety of 
consumer products, particularly personal care products, 
and is present in significant quantities in wastewater. 

•   Wastewater treatment processes are capable of 
reducing triclosan concentrations by over 90%, but some 
uncertainty exists as to whether or not this apparent 
removal of triclosan from wastewater is due in part to its 
conversion into other potentially harmful compounds 
rather than being sequestered.1 2 

•   Triclosan has been found in µg/L concentrations 
within wastewater effluents.2 Triclosan is toxic to a 
number of aquatic species, particularly algae, at these 
concentrations.3 

•  Triclosan is capable of bioaccumulation in humans; in 
2002 Swedish researchers discovered µg/kg 
concentrations of the compound in human milk.3 

•  When not absorbed by organisms, triclosan has been 
found to produce trace amounts of 2-8-dichlorodibenzo-
p-dioxin upon photodecomposition.4 

 
 
•  A number of studies have suggested that triclosan may 
act as an endocrine system disruptor at environmentally 
plausible concentrations.5 

•  Further research is needed to assess the capability of 
triclosan to exacerbate the development of antibiotic 
resistance of microbial species in the environment. 

• The presence of triclosan in natural waters is a potential 
threat to microbial and piscine communities as well as a 
potential health hazard. 

•  To our knowledge, the US EPA does not currently 
require limits on triclosan concentration in municipal 
water supplies. 
 
•   Our project sought to assess the concentration (if 
detectable) of triclosan within Silver Creek, a local body 
of water, in order to determine its potential for 
environmental impact. 

Figure 2: Structure of 2-8-dichlorodibenzo-p-dioxin. 

Figure 1: Structure of triclosan. 
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Figure 3: Chromatogram of Silver Creek water sample #4 obtained by LC-
MS.  No detectable triclosan is observed at the expected retention time of 

1.55 minutes.  Acquisition parameters are identical to those for the standard. 
The peak at approximately 3.1 minutes which is observed for three of the 

water samples analyzed has not been identified. 

Figure 6: Sampling site #4, N 42° 28.318’ W 075° 03.905’ 

Figure 2: Chromatogram of  0.250 mg/mL Triclosan obtained by LC-MS.  
Mobile phase was methanol: 0.1% ammonium. Retention time of 

1.55±0.04 minutes was observed for all standards. 

Figure 4: Calibration curve created by plotting UV-Visible absorbance values 
versus triclosan standard concentrations at a wavelength of 281 nm.  This 

wavelength was selected since it is far removed from the solvent peak.  

Figure 5: HPLC-UV  chromatogram showing Silver Creek sample #4 (left 
panel)  and sample spiked with 1 mg/mL triclosan  

(final concentration  100 μg/mL) (right panel)  

Figure 7: Vacuum manifold used for water sample extraction 


