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Production and Characterization of Crude and Refined Oils Obtained from
Atlantic Salmon Belly

Wanwimol Klaypradit?, Wanchai Worawattanamateekul*? and Watinee Intharapongnuwat?2*

!Department of Fishery Products, Faculty of Fisheries,
2Center for Advanced Studies in Agriculture and Food,
Institute for Advanced Studies, Kasetsart University, Bangkok 10900, Thailand

*Corresponding author, e-mail: watinee2002@hotmail.com; maria.inthamedes@gmail.com

ABSTRACT

This study was carried out to produce crude salmon oil from salmon bellies and purified oil by
three purification stages including degumming with three different agents (hot water, 85% phosphoric
acid, and 0.3% citric acid); neutralization with alkali and bleaching with activated carbon. The crude
and purified oils were determined for yield, color, peroxide value, p-anisidine value, free fatty acid,
heavy metal and fatty acid composition. The results showed that yield of refined salmon oil was 33.7 %
of raw material used and the oils had brilliant and transparent light color by increasing their brightness
and decreasing both redness and yellowness after purification steps. Free fatty acid content, peroxide
value and p-anisidine value are acceptable indicated the oil was not oxidized. The degummed oil using
citric acid and phosphoric acid had significantly affected in lowing iron and copper ions when
compared to degummed oil with water and the values are within the acceptable standard for edible fish
oil. In addition, fatty acid composition of refined oil showed that percentage of monounsaturated fatty
acids and polyunsaturated fatty acids were higher than saturated fatty acids. The ratio of omega-3 to

omega -6 was about 1.58: 2.17.

Keywords: salmon oil, refining process, degumming, neutralization, bleaching
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COLLAGEN FROM SALMON PROCESSING WASTE

Ratchanok Sahaworarak, Julalak Naksrijan, Krisana Sitthiwaithayaporn
. And Jirapa Hinsui*

Department of Fishery Products, Faculty of Fisheries, Kasetsart University,
Chatuchak, Bangkok 10900, Thailand
jirapa_h@hotmail.com

Thailand import Atlantic salmon (Salmo salar) around 28:060 ton a year for exporiet
reprocessing products and consume in country, so they generafe lots of waste such as head,
skin, bone, etc. These wastes have been utilized for low value products such as low qualiiy
feed and fertilizer, resulting in low profit. The purpose of this study is to produce collageu?
from salrmon processihg waste. Salmon skin contains water, protein, mineral and {a.i
Collagen is structural protein in connective tissue. Before collagen extraction, the skin s
treated with various concentration of sodium hydroxide solution (0.05, 0.1, 0.2, 0.3, 0.5, OB
and 1.0 M) for various times (0-120 hr)-to eliminate non collagen protein and otha';
contaminant. The best alkaline treatment for salmon skin is 0.8 M for 3 hr. Acid soluthé
Collagen (ASC) yield is low. In this research, clean and clear salmon skin is extracﬁeﬂ?
collagen with various concentration pepsin (0 , 0.05, 0.10, 0.15 ard 0.2 %, w/w) in 1.0 M
acetic acid for various time 0, 12, 24, 48 and 72 hr. The best ;:ollagen extracted condition s
0.2% (w/w) in 1.0 M acetic acid for 48 hr. Salmon pepsin soluble collagen (PSC) yield is 3&
of fresh salmon skin. Salmon collagen contains B, a: and a; with-meleeular weight 215, 114
and 109 kDa by SDS-PAGE. Salmon collagen is suitable for applying in cosmesc:
biomedical, pharmaceutical and food industries. Salmon collagen has no limit useful prodoce
for any religions especially Judaism and Islam. Salmon collagen product has not led @
customer anxiety about outbreaks of bovine spongiform encephaiopathy (BSE) and foot-
and-mouth disease (FMD).

160 10th AFAF, CAA4 2013 ABSTRACTS EJOK
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VALUE ADDED CANNED PRODUCTS FROM SALMON BELLY AS BY-PRODUCT
FROM INDUSTRY

arpom* and Jiraporn R criangkrai
Department of Fishery Products. Faculty of Fisheries,
Kasetsart University, Bangkok 10900. Thailand.

Email: fispmr(@ku.ac.th

Salmon belly was separated from trimmed salmon fillet as industrial by-product and sold cheaply to
subsidiary markets. In order to increase its value, this study aimed to develop salmon belly canned
products in teriyaki sauce and in red sauce. Both sauces were selected in consideration of their
suitability with salmon belly’s natural oily characteristic. The teriyaki sauce comprised chopped
ginger, lime peel, lemon grass. teriyaki sauce, soy sauce (KIKOMAN). brown sugar and water
at 15.96, 1.60. 7.98. 18.55. 15.96, 23.98 and 15.96% respectively. while red sauce composition
was oyster sauce, corn flour, tomato sauce, mushroom flavored soy sauce, salt, sugar, pepper and
water at 9.6, 4, 5.2, 3, 1.1, 3.4, 0.5 and 73.2% respectively. Prior to canning. raw salmon belly
was grilled not only to remove some fat from flesh but also to develop acceptable flavor of grilled
salmon. The developed canning process involved washing and dressing raw salmon belly. soaking
in cold 1% brine for 5 min, grilling at 165 °C for 10 min, removing surface excess oil, weighing
75 grams of salmon belly into the 307 x 113 can. adding prepared sauce to give total weight of
175 grams, steaming at 90-100°C for 5 min, can seaming and sterilizing at 121°C for 20 min for
product in teriyaki sauce (F_ valuc of 9.5) and 52 min for product in red sauce (F_ value of 15.3).
Both products were safe for consumption based on microbiological analysis and were highly
accepted by panelists at the level of moderate liking to very much liking. Results of this study lead
10 potential application M ihe commercial market for its high acceptability scores and 10p raicd

image of products.

04 | IFS 2013 THALAND
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DEVELOPMENT OF SALMON CRACKERS FROM SALMON TRIMMINGS

De'partmem of Fishery Products, Faculty of Fisheries.
Kasetsart University. Bangkok, 10900. Thailand. ¢

Email: jumry 19@hotmail.com

Salmon.processing is an important industry in Thailand. Not only is thefe a desire to generate higher
income from this industry. but also to reduce the waste produced. The waste from salmon trimmings
can be utilized in value-added products. The objective of this study was to develop salmon crackers
from salmon trimmings. Commercial crackers were determined for physico-chemical properties and
used as reference data. The average for moisture, fat and protein content in commercial crackers
were 2.1840.96 (%wb). 18.08:1.75 (%db) and 8.22:41.27 (%db), respectively. The average L*. a*
and b* were 68.68+3.12.7.6943 46 and 33.2941.96. respectively. The developed salmon crackers
were 4 ¢m in length and width and 0.14 cm in thickness. Four ratios between wheat flour and
salmon meat (100:0. 50:50. 40:60 and 30:70 w/w) were studied. The physico-chemical properties
and sensory evaluation were determined. It was found that the water activity (a ) increased. when
the ratio of salmon meat increased. On the contrary. L*. a* and b* decreased as the proportion of
salmon meat increased. The highest average score in overall acceptance was the ratio of wheat
flour to salmon meat of 30:50 w/w. The effects of adding rice bran oil at 3 levels (10. 20, and 30 ¢
of 100 g flour), baked at 3 temperatures ( 135. 145. and 155 °C) for 3 levels of baking time ( 53.5.
6, and 6.5 min) were quantified. The physico-chemical properties in terms of moisture content. fat
content. L*. a*. b* and hardness were determined. Sensory evaluations were also performed. It
was found that the moisture content and a_ in salmon crackers with added rice bran oil increased
with increasing amounts of rice bran oil. Salmon crackers with added rice bran oil were darker,
softer texture and more yellow color. Salmon crackers with added rice bran oil had lower moisture
content. a_. L* and b*. but harder texture with increasing baking temperature and time. The highest
average scorc for overall acceptance of salmon crackers with added rice bran oil were for 10g/100 ¢
flour. Thus, the optimum condition for salmon crackers was with added rice bran oil at 10 g/1 00 ¢
flour, baked at 145 °C for 5.5 min.

THALAND
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PRODUCT DEVELOPMENT OF READY-TO-DRINK SALMON SOUP .

H

Mullika Watthanaphiromsakul*, Juta Mookdasanit, Nantipa Pansawat anc Sumitra Boonbumrung
Department of Fishery Products, Faculty of Fisheries, Kasetsart University, Bangkok 10900, Thailand.
Email: w.mullika@gmail.com

Protein hydrolysates were prepared from belly of salmon trout (Oncorhynchus mykiss). Using a
factorial design to minimize enzyme use and to model the degree of hydrolysis, the hydrolysis
conditions (temperature, time and enzyme concentration) were optimized. The optimum conditions
were mixed defat fish and Flavourzyme® (95:5 w/w) controlled at 45 °C for 5 h during hydrolysis.
The protein hydrolysates produced under the optimized conditions were further developed for
the ready-to-drink salmon soup. Because of a highly salty taste, the protein hydrolysates were
diluted with water (1:1). Modified starch was applied to improve the texture of soup. Bay leaf and
coriander seed were adced to mask the fishy flavor and also increased the pleasant aroma. The
salmon soup model accepted by panelists was further investigated forheat penetration and suitable
conditions for canning. The salmon soup sterilized at 116 °C for 20 min. (F0 at 8.5 min) received
an acceptable sensory test. ) :

_ SESSION4 [ 307 L
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Abstract

Thailand imported salmon about 28,000 tonnes annually for processing and
supply to domestic consumption and export. The process left over waste remaining
approximately 40 percent, most of these have not been used efficiently. This project
consists of five sub-projects have been study the residues parts of salmon as raw
materials for extract some dietary supplements to replace imported products. A
value-added food products Including the use of the residues of the sub-project
happens to be worth the most. The study of fish processing waste from two species
of the salmon family, Atlantic salmon and Rainbow trout found to remain between
32-38 percent, with the most head 14.43 and 13.45 percent, respectively, salmon
skin (12 percent), salmon belly (9 percent), and the less use bone (8 percent), The
first group study on extraction of waste to used as an ingredient for dietary
supplements by replace some imported products of three types: (1.) Salmon oil,
after cooked salmon belly and pressed. The purified salmon oil has orange-red color
of carotenoids with the ratio of omega-3 fatty acids to omega-6 was found to be 1: 2.
This oil has acceptable quality compare with standard and yield about 31.60 percent.
(2.) Collagen extracted from salmon skin with optimal conditions that is immersed in
0.8 M sodium hydroxide solution for 3 h and then extracted with 1.0 M acetic acid
and 0.2 percent pepsin for 48 h. The yield of collagen was 35.0 percent of fresh
salmon skin. When analyzed by electrophoresis showed properties similar to
collagen type | that usually found in human skin. Optimum conditions for gelatin
extraction from salmon skin was distilled water at 55 °C for 2 h. The yield of gelatin
was 6.35 percent, viscosity and the gel strength were 37.01 cpand 12.77 g,
respectively. (3.) Hyaluronic acid extracted from salmon bone by comparing the two
methods found that Murado method gave higher yield than Amagai method.

Adding value by processing fish waste as food products three types: (1.) 2
formula of canned grilled salmon belly with teriyaki sauce and red sauce. Then
sterilized at 116°C for 48 min and 121 °C for 20 min, the product is acceptable and
safe throughout the shelf life for not less than 4 months at a cost of 38.33 and 33.36
baht per can size 307x113, respectively (2.) Snacks crispy plate of salmon meat
scraps and meat residue that looks like a cracker. The ratio of flour and salmon meat

is 1:1, after mixed, baked at 145 °C for 5.5 min. This cracker has 16.17 percent
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protein, which is higher than the commercial cracker about 2 times with omega-3
fatty acids equal to 635 mg per 100 ¢ of sample. The cost of raw materials for
production per one serving (30 grams) is 7.33 baht. (3.) Ready-to-drink salmon soup
extracted from defatted salmon belly add with 5 times water and Flavourzyme 5
percent incubated at 45 °C for 5 h. This salmon essence have two flavored formula
of authentic recipes and tasty recipe. By sterile conditions at a temperature of 116
degrees Celsius for 17 min, the cost of producing about 25 baht per can size 307x113
volume of 180 ml.

During the research, it will have the residues of many steps of sub-projects for
guide to use of the residues to benefit the most. The optimum conditions for
production of protein hydrolysates from defatted salmon belly by product was use
of Flavourzyme at the concentration of 1.5 percent for 2 h of hydrolysis as a result of
the highest degree of hydrolysis, the highest % DPPH radical inhibition and the
highest % FRAP decrease achieved (p <0.05). Furthermore the residues of Atlantic
salmon and Rainbow trout bones after extraction of hyaluronic acid about 90.80 and
79.57 percent, respectively. The residues were analyzed for composition follow the
elements of fertilizers, No.2 (2007) found that the organic matter, total nitrogen, total
phosphorus, total potassium and the pH of the residues bone fragments of Atlantic
salmon qualifying criteria can be used as organic fertilizer for garden tree in the

building.
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