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Introductions and Analytical Question
To determine Hydrophobic Organic Compounds (HOCs) in marine animal tissue using a new method of chemometer analysis and compare with the results of solvent extraction. 
Analytical Question the method is trying to answer: Can we detect PCBs in marine animal tissue using solvent extraction and chemometer analysis, and if so, what is the detected amount of PCBs? 
 The analyte of focus will be PCBs. PCB stands for Polychlorinated Biphenyls. These chemicals are a man-made organic made up of carbon, hydrogen, and chlorine atoms with the position and number of the chlorine atom(s) determining the molecules physical and chemical properties.1 
PCBs are generally used in industrial applications like electrical equipment, pigments/dyes, or in plastic products due to their all-around inertness and resistance to acids/bases and good thermal stability.2 However, the use of PCBs is dangerous as they can be released into the environment when these applications begin to deteriorate, or when there is improper dumping/waste of these chemicals. Releasing PCBs into the environment is very detrimental as they do not readily breakdown and can be carried long distances in water, air, soil, or even through being ingested by animals. 
Not only do PCBs remain in the environment for a long time, but they also are detrimental to the health of many living things. All of this in mind makes analysis and detection of PCBs very important so that proper regulations and care can be set up to prevent more PCB contamination in areas around the world. 
Some additional properties3 include:
· No taste or smell 
· High boiling point 
· Colourless or slight yellow tint 
· Insoluble in water 
 


Analytical Method
Sampling: 
· Seven harbor porpoises, three harbor seals, one ringed seal, and one orca were analyzed o The purpose of this sample lot was to measure from multiple species in case there were any observable differences that could then be possibly linked to diet or habit of the animals 
· Samples were obtained from deceased animals (different causes of death) in moderate to good condition. Sex and age were also recorded. This helps with easy of sampling as they don’t need to catch the species and given that they harvested organs, it avoids the unethical side of killing animals for samples. This research seemed to follow another paper (reference 41 in the article) which stated that the carcasses were sampled within 24hrs of death. This helps keep the samples as close to live tissue samples as possible o Sex and age recordings are for the purpose of seeing if there are correlations between them and PCB amount. Perhaps younger samples won’t have as high a concentration due to less exposure time. 
· For eight animals a set of liver, blubber, brain, and kidney were taken, while for the other four, liver and blubber samples were taken.  
· The purpose of this is to broaden the areas observed in hopes of seeing where the PCBs may reside and what areas could be susceptible to health risks 
Sample Prep: 
· Samples were blended in a blender and stored at -20°C o Blending was done to homogenize the samples o Storing at -20°C helps to preserve the tissues and prevent any degradation before testing 
 
Extraction Method: 
· Solvent extraction o To extract the analyte(s) from the homogenized tissue samples into an organic solvent that can then be analyzed via an instrument 
· 10 mg of tissue was extracted in three steps using mixtures of 2-propanol, diethyl ether, and n-hexane 
· Each of the solvents would have been used with the solubility of the analyte in mind. These solvents should extract the PCBs out of the blubber tissue for later analysis o Multiple steps were done to improve the amount of analyte extracted from the blubber. As seen in our equation: 
· [image: ] 
· The extracted liquid was then dried and weighed o Drying is done to make sure the following weighing is not altered by the added weight of the solvent o The extracted lipid weight was measured to get a representation of polydimethylsiloxane (PDMS) uptake from lipids and see if there was a correlation 
Analysis 
Instrument used:  
· Gas chromatography-high resolution mass spectrometry (GC-HRMS) o GC pairs well with the solvent extraction method o High resolution mass spec is good for identifying the PCBs as they may be present in very low amounts 
 
Identification/quantification technique:  
· Once again, identified using GC-HRMS o Good as there is an already set up, comparable, database 
· Used iceberg modeling to identify correlations with cellular effects and the determined chemicals o Researchers wanted to see how the actual effect of the in vitro bioassay’s, from a previous study, compared to the predicted effect of the detected compounds 
 
Quality control:  
· Standard operating procedures were followed 
· Used trained technicians o Instruments were operated by those most familiar with the steps/proper use to keep measurements accurate 
· Used standard reference materials (all shown in table S3) o This is for the purpose of comparison when using the GC-HRMS. Data would be compared to the known standard to confirm peaks 
· Stored extracted samples at -20°C until analysis o This is to prevent degradation of the analyte 
Method Critique
The main objective in this research article was to submit different tissues from marine animals to chemometer and solvent extraction to detect different types of HOCs. When focusing on 
PCBs, it was found that more than 90% of samples had detectable amounts of six kinds of PCBs (PCB 101, 138, 149, 153, 170, 180). Additionally, they were able to use the chemometer data to compare the amount of PCBs found in the liver vs the blubber of their tissue samples. Using this data, the researchers declared that PCBs were present in all forms of tissue samples (brain, blubber, liver, and kidney) and that many compounds banned years ago still are detectable and impact marine animals, exceeding thresholds for physiological impacts. 
Aspect(s) of green chemistry incorporated into the research were: 
#8 Reducing derivatives – The purpose of chemometer sampling is to avoid changing the composition of the chemicals you are extracting. In doing so, the researchers are able to reduce the amount of derivatives as well as matrix transfers. 
I would have liked to see discussion of how they handled waste regarding these samples and chemicals as they would not want to rerelease the PCBs or any other HOCs back into the environment. However, I would like to assume they followed #1 of green chemistry and prioritized the prevention of waste.  
Furthermore, while not stated, I would again assume, in the effort of safety, that the solvents used met the standards for #5 as the safest option for their extractions. They did minimize some solvent waste by doing multiple extractions instead of one large volume one. 
Things I would like further information on or to add: 
· When the article spoke about their sample collection, I would have liked more detail to be provided for what counted as a “moderate to good condition” sample. The reason for this is because, while they did mimic another paper that mentioned it was within 24hrs, they didn’t mention what counts as meeting these requirements. This then causes an issue with others trying to reproduce the method. Is any sample, within 24hrs of death, good? Additionally, how did they confirm the samples were only dead for around 24hrs. 
· After the solvent extraction was done, they simply stated they analyzed using GC-HRMS. 
No steps of how they prepped the extraction samples for the instrument were listed. 
They simply stated “as described elsewhere” 
· I would have liked to see a more direct comparison between the chemometer extracting vs exhaustive solvent extraction and clarify the benefits if any. 
· I’d be curious to see what adding a recovery standard to the exhaustive solvent extraction would show as the multiple transfers and extractions of that method may have lost some analyte. Or perhaps there would be negligible or no loss. 
· The paper had a lack of details regarding blanks used. While they most likely used blanks, it would be beneficial to know where they used blanks and, more importantly, what they used for blanks at different points. 
· That said, they did have good quality control steps and used things like a method detection limit to ensure that their results were accurate and well representing of their samples. 
· Overall, this study proved that chemometer analysis was a valid method for detecting amounts of HOCs in marine animal tissues. 
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