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Abstract

Unscrupulous practice of some fish vendors uses formalin (40% solution of formaldehyde, CH,O) as preservative
for fish especially when there are no available cool storage facilities and ice to preserve fish and fish products.
Formalin being considered as highly toxic for human consumption could result to serious health hazard.
Currently, there is no available tool in the local markets to detect formalin adulterated fishes and fish products
that would safeguard consumers against the hazard of consuming fish treated with formalin. In order to develop
strategies to detect formalin treated fish, this study was conducted to determine the fish quality and appearance
based on sensory evaluation and some biochemical indicators. A controlled experiment was conducted using
Chanoschanos Linn treated with 0%, 10%, 20% and 30% formalin and stored in ice. Sensory evaluation based on
eye appearance, and odor smell of fish for 3 consecutive days showed no significant differences between treated
and non-treated fishes. The pH and the trim ethylamine content if fish are not affected once the fish is preserved
with formalin. Overall, the results showed that sensory evaluation based on fish eyes appearance and odor, as
well as the pH and the trim ethylamine contents of fish cannot discriminate fish products treated with or without
formalin. Further study should be conducted to develop alternative and sensitive method of detecting formalin in
fish and fish products that could be used by authorities in monitoring the prevalence of formalin treated fish in the
market.

Introduction

Fish is the most popular viands for most Filipinos. It is easy to prepare as a menu, and affordable to buy.
Freshness is the preference considered by the buyers. Vendors do some means to preserve the freshness of the fish
and common way is to preserve it by refrigerator or by the use of ice. But, despite the fact that formalin is
dangerous for human intake, there are some fish vendors who used formalin as fish preservative. Especially when
there is a forecasted disaster, the fish farm owners are prone to harvest and preserve them by using chemical. In
this study, the sensory attributes of the fish treated with the different diluted solutions of formalin were compared
to that of not treated and the commercially available fish.

Sensory changes are those perceived with senses (appearance, odor). In this study, the instrument used for the
sensory attributes of fish was a survey questionnaire composed of three parts; the eyes and gills appearance of the
fish, and the odor and smell of the fish.

The fresh fish have bright, clear, bulging eyes and reddish-pink gills, are free from unpleasant odor, and exhibit a
fine elastic flesh that springs back when pressed. There should be no discoloration and no odor. A strong odor
indicates poor quality.

Another characterization method applied in this study was the Thin Layer Chromatography. The standard
trimethylamine was tested in this method. The retention factor of standard served as guide on other retention
factors of the different fish samples with trim ethylamine. If the retention factor of trimethylamine is less, the
effect of the formalin on the sensory and biochemical attributes is high. Spectrophotometric analysis on trim
ethylamine on different fish samples was adopted on this study. This is to analyze the concentration of trim
ethylamine present on the different fish samples within a period of time. If the concentration of the trim
ethylamine is less as the period of time gets longer, the concentration increase. If it is suppressed by the formalin
concentration, the trim ethylamine is lesser. Through this characterization, the effect of formalin on sensory and
biochemical attributes of Chanos Chanoswas quantified.
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Methodology

This study was conducted at the Bio-Physical (Chemistry Laboratory) College of Science, University of Eastern
Philippines, Catarman, Northern Samar. College of Science is the one of the ten colleges of the university. The
University of Eastern Philippines, Catarman, Northern Samar. This study used descriptive-correlational-
experimental designs. This method was utilized to describe the sensory attributes of the fish. It correlated the
effect of formalin solutions to the sensory and biochemical attributes of fish. It is experimental because the
subject (fish) was experimentally treated with formalin solutions and scientifically observed as regards its sensory
and biochemical attributes. Specifically, it employed the evaluation survey approach in gathering the data for the
sensory attributes. The instrument used for sensory attributes of fish was a survey questionnaire composed the
three parts. Part 1 is about the eyes appearance, Part 2 is about the gills appearance and the Part 3 is about the
odor and smell. The instrument used for biochemical attributes were pH meter, vernier caliper, spectronic 20,
triple-beam balance, and whatman filter paper 42 for TLC. The samples of fish were availed from the owner of
the fishpond at Victoria, Northern Samar. Purposively, chanoschanos was used as the sample in this study; and
treated with 0%,10%, 20%, and 30% formalin solutions. The control variable samples were not treated with these
diluted formalin solutions. One control variable was availed from the wet public market of Catarman. All fish
samples were refrigerated. This was done for three days, and the experiments were done after every twenty-four
hours. To legitimize the conduct of this study, permission was secured from the Director for Laboratories, College
of Science, and the Director for Agriculture, Provincial Office, Northern Samar. Both written and personal
communication to the respective concerned individuals were done. In the three-day conduct of this study, all
observations were recorded.

Results and Discussion

This study found out that the sensory attributes on eyes, gills, odor smell, and the pH of fish treated with different
formalin concentrations and that of not treated with formalin were the same at constant temperature for 72 hours
observation with 12- hour time interval. The freshness of the fish looks the same that can deceive the fish buyers.
Table 1. Summary of Results on the Test of Difference among the Different Treatments in terms of 0%, 10%F,
20%F and 30%F on the pH as a Biochemical Attributes of Fish

Biochemical F-values
Mean Interpretation
Computed Critical
0%F 8.70 0.025 3.47 NS
10%F 8.37
20%F 8.82
30% 9.13

As to the test of differences of the presence of trimethylamine biochemical attributes was found no significant
difference, (shown in Table 2). It implies that the trimethylamine content in the fish treated with formalin and that
not treated were the same.

Table 2. Comparison of the presence of TMA for a period of 3 days

t-values
Period Mean Interpretation
Computed Tabular
D1 vs D2 0.022 vs 0.038 1.705 2.306 Not Significant
D1vs D3 0.22 vs 0.060 1.660 2.306 Not Significant
D2 vs D3 0.038 vs 0.060 1.469 2.306 Not Significant
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Table 2a. Spectrophotometric Method on Trim ethylamine on Fish for a Period of three days at 3 Different
Wavelengths

Day 1 Wavelength Absorbance Transmittance
Treatments

0%F 450 nm 0.03 95
10%F 450 nm 0.02 96
20%F 450 nm 0.01 98
30%F 450 nm 0.01 98
Day 2

0%F 480 nm 0.05 90
10%F 480 nm 0.03 95
20%F 480 nm 0.03 95
30%F 480 nm 0.02 96
Day 3

0%F 510 0.08 83
10%F 510 0.04 92
20%F 510 0.05 90
30%F 510 0.03 95
Conclusions

Based on the results of the study, there is no significant difference among treatments on the eyes, gills and odor or
smell of the fish within a period of three days. Therefore, the sensory attributes of fish whether treated or not
treated of formalin solutions are closely similar. It implies that the effect of formalin on sensory attributes of
treated ChanosChanos Linn and that not treated was the same; there is no significant difference among the
treatments on the pH values and the retention factor of trim ethylamine as tested through thin layer
chromatography. Therefore, the pH and the trim ethylamine content of fish are not affected once the fish is
preserved with formalin. It implies that formalin affected on the pH of ChanosChanos Linn to remain constant at
the same storage temperature; and the trim ethylamine in fish treated with formalin was subdue.

Recommendations

It is further recommended to develop alternative and sensitive method of detecting formalin in fish and fish
products that could be used by authorities in monitoring the prevalence of formalin treated fish in the market.

Acknowledgment

The researcher is grateful to the University of Eastern Philippines, Office of Research and Development Services,
for the financial support given for this work.

References

Broto, Antonio S., Statistical Made simple, Paco, Manila: Melbros Printing Center, 2003

Di Marrizo, et al. “Traditional Versus WHIM Molecular Descriptors in QSAR Approaches Applied to Fish
Toxicity Studies”, Chremosphere, ELSEVIER Sciences. 2000, p. 401

Ellegard, IbenBechman. “Comparison of the Formaldehyde Content Found in Boiled and Raw Mince of Frozen
Saithe Using Different Analytical Methods”, Department of Chemistry, Technical University of
Denmark, 1998. P.449

Figueroa, Lolibeth V. and Aguinaldo, Wilfredo D., Laboratory Manual in Biochemistry, National Book Store,
2004

Goulas, Antonio and Konetominas. “Effect of Salting and Smoking Method on the Keeping Quality of the
Mackerel: Biochemical and Sensory Attributes”, Food Chemistry. ELSEVIER Sciences, 2004. P. 511

Haris, Daniel C., Quatigtative Chemical Analysis. 5th Edition, W.H. Freeman and Company, 1999

hppt://www.Faq.org/docrep/v-7180e/v-71800b-htm

Le'ger, L. 1909. La costiaseet son traitmentchezlesjeunedalevins de truete. Comtesrendus 48: 1284-1286.

84




ISSN 2220-8488 (Print), 2221-0989 (Online) ©Center for Promoting Ideas, USA www.ijhssnet.com

Mahmond, Barakat, et al. “A new and Technology for Fish Preservation by Combined Treatment with
ElectrlyzedNall Solutions and Esential Oil Components”, Food Chemistry. ELSEVIER Sciences, 2004. P.
655.

Rodriguez, Oscar, et al. “Effects of Storage in slurry ice on the Microbial Chemical and Sensory Quality and on
the Shelf Life of Farmed Turbot”, Food Chemistry. ELSEVIER Sciences, 2004. P. 270.

Sadok, Salona, et al. “Determination of Trimethylamine in Fish Injection Analysis”, Food Chemistry. ELSEVIER
Sciences, October 30, 1995. SSDI 003-2670 (95) 005595.

Salonga, Conchita A., Forensic Chemistry Laboratory Manual, National Bureau of Investigation, 20041904.

Shallam. “Antimicrobial and Antioxidant Effects of Sodium Lactate and Sodium Citrate in Refrigerate Sliced
Salmon”, Food Control. ELSEVIER Sciences, 2006. P. 566

ShugoWatable, et al. “Food Science Laboratory, Faculty of Education”, Ibaraki Univ., Mho, Ibaraki 310, Japan,
Ms received 11/1/89; revised 6/11/90; accepted 7/11/90.

Skoog, Douglas C., Fundamentals of Analytical Analysis. 8th Edition. Thomson Learning Academic Resource

Skoog, Douglas C., Principlas of Instrument Analysis. Thomson Learning Academic Resource. 1998

Varlet, Vincent, et al. “Volatile aldehydes in Smoked Fishes Analysis Methods, Occurrence, and Mechanisms of
Formation”, Food Chemistry. ELSEVIER Sciences, 2007. p. 153.

Walker, J.F. 1964. Formaldehyde. Am. Chem. Soc. monograph seried, 3rd ed. Rainhold Publishing Corp. New
York.

Wedemeyer, G. 1971. The stress of formalin treatments in rainbow trout (Salmon gairdneri) and coho salmon
(Oncorhynchuskisutch). J. fish Res. Board Can. 28: 1899-Bettelheim, Frederic A. Introduction to Organic
and Biochemistry. 5th Edition. USA Thomson Learning Academic Resource Center, 2004
www.cem.msu.edu/~reusch/virtua/Txt/amine/.htm
www.seplana.com

85


http://www.cem.msu.edu/~reusch/virtua/Txt/amine/.htm
http://www.seplana.com/

