FRBERFERLE Vol. 50 (2019)

KRR B 2 R & A O IR E K U
I A5 12 D1 C

PN S
ﬁ*Q

A H ™

ﬁ*l

Iz*?
o IR

BT H

%ot L™

WA FY
(PN

Lipid and fatty acid contents of raw fish and cooked fish in mass cooking

Kako SAKAMOTO*', Yuji OMURA*’ Takashi MATSUDA*’ Takashi KIMIYA*,
Kaoru SASAKI*, Hiroshi KIKUCHI*?, Masataka SAITO*'

Abstract

Mackerel and salmon are known to be rich in eicosapentaenoic acid (EPA) and docosahexaenoic acid
(DHA). According to the results of the National Health and Nutrition Survey, Japan, intake of fish and
shellfish, which are the main sources of n-3 fatty acids, has decreased since 2014. It is expected that
emphasizing the nutritional function by indicating the accurate amount of EPA and DHA in cooked fish and
shellfish will lead to their increased intake. Accordingly, the amounts of lipids and fatty acids, such as EPA
and DHA, in mackerel and salmon on the meal menu were accurately measured and compared with the
calculated nutrient values.

The samples were selected from cooked items of Atlantic mackerel (Scomber scombrus) and coho salmon
(Oncorhynchus kisutch) , which are frequently served at Sakado Cafeteria in Kagawa Nutrition University. The
cooked items on the menu were of the following four types: "sesame miso-baked mackerel," "spicy miso-baked
mackerel," " walnut miso-baked salmon,"” and "curry teriyaki salmon." Fish lipid contents were analyzed using
the Soxhlet extraction method. Fatty acids were prepared using the Folch method. Next, the analysis and
calculated nutrient values were compared for each cooked fish.

The crude fat content in the cooked products of sesame miso-baked mackerel and spicy miso-baked
mackerel was significantly greater than that in raw fish meat, whereas walnut miso-baked salmon showed a
tendency to increase slightly. Furthermore, the EPA and DHA content of walnut miso-baked salmon was
significantly lower than that of the raw fish. To indicate the nutritional components, the tolerance of lipid
content was calculated. The tolerance of sesame miso-baked mackerel, spicy miso-baked mackerel, and curry
teriyaki salmon was -10.3%, -11.0%, and +17.5%, respectively. Moreover, when the differences in the
nutritional components of EPA and DHA were compared, the largest differences were found to be +22.4% and
+24.8% for mackerel and +35.4% and -53.5% for salmon, respectively.

Overall, it is desirable to use the actual analytical values to provide accurate information regarding EPA
and DHA content, as large differences can be expected between the calculated nutrient and actual analytical

values.
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Table 1 Ingredients of cooked fish

A Sesame miso-baked mackerel

B Spicy miso-baked mackerel

Material Quantity Material Quantity
Mackerel (raw) 80¢ Mackerel (raw) 80g
Red spicy miso 8.0g Red spicy miso 5.0g
Sake 4.0g Sweet sake 5.0g
Sugar 4.0g Welsh onion 5.0g
Roasted sesame 2.0g Chinese chili bean sauce 1.5¢g

Regular soy sauce 1.5¢g
Sake 1.0g
Sesame oil 1.0g
Sugar 1.0g

C Walnut miso-baked salmon D Curry teriyaki salmon

Material Quantity Material Quantity
Salmon (raw) 80 g Salmon (raw) 80g
Walnut 10g Regular soy sauce 9.0¢g
Red spicy miso 10g Sweet sake 9.0g
Sweet sake 6.0g Sake 5.0g
Sake 3.0g Sugar 2.0g
Sugar 2.0g Curry powder 1.5g
Regular soy sauce 1.0g Garam masala 0.5¢g
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Table 2 Fillet sizes of mackerel and salmon

Menu Purchase date Type Length (cm) Height (cm)  Thickness (cm) Weight (g)
Sesame miso-baked mackerel 2017.08.10 Raw (n=5) 13.4+0.5 5.44+0.3 2.05+0.1 82.8+3.5
Baked (n=5) 10.1+1.6 5.34+0.8 1.98+0.2 75.440.3
2017.09.29 Raw (n=5) 14.94+0.8 5.34+0.1 1.98+0.1 93.2+2.5
Baked (n=5) 11.8+0.3 5.8+£0.3 1.80+0.1 82.8+4.7

2017.10.31 Raw (n=5) — — — 85.8"
Baked (n=5) 11.54+0.4 5.840.1 1.940.1 87.0+3.3
2017.12.21 Raw (n=5) 13.1+0.6 5.3+£0.2 2.0£0.1 79.4+2.6
Baked (n=5) 11.4+0.6 5.6+0.1 1.740.1 78.6+3.5
2018.02.15 Raw (n=5) 14.3+0.6 5.24+0.4 1.84+0.1 86.4+2.2
Baked (n=5) 11.4+0.4 5.6+0.6 1.5+0.1 70.4+5.7
Average Raw 13.94+0.1 5.3+0.1 2.0+0.0 85.51+4.6
Average Baked 11.3£0.5 5.64+0.3 1.840.1 78.8£5.8
Spicy miso-baked mackerel 2017.07.14 Raw (n=5) 7.38£0.3 6.4+£1.0 2.01+0.2 84.24+8.9
Baked (n=5) 11.7+3.5 7.4+0.5 2.3+0.1 75.4+4.7
2017.09.08 Raw (n=5) 13.0+0.3 5.3+£0.2 2.1£0.1 85.4+7.4
Baked (n=5) 10.9+0.2 5.940.2 1.84+0.1 75.24+2.7

2017.11.16 Raw (n=5) — — — 82.6
Baked (n=5) 11.7+0.4 5.440.2 1.840.1 76.0£3.0
2018.03.06 Raw (n=5) 13.9£1.4 5.440.7 1.7£0.2 80.64+9.5
Baked (n=5) 12.34+0.9 6.0£0.0 1.6+0.1 71.4+1.4
2018.05.11 Raw (n=5) 14.4+0.7 5.4+0.1 1.9+0.1 87.4+2.4
Baked (n=5) 11.7£0.7 5.740.1 1.7+0.1 76.4+3.6
Average Raw 12.2+0.4 5.6+0.4 1.940.1 84.0+2.3
Average Baked 11.7£1.2 6.1+0.2 1.8+0.0 74.9%+1.8
Walnut miso-baked salmon 2017.07.12 Raw (n=6) 14.54+0.8 4.7+0.3 1.740.1 89.24+4.8
Baked (n-6) 16.7+0.8 4.6+0.5 1.74+0.2 101.0+6.8
2017.08.08 Raw (n=6) 15.540.5 4.9+0.4 2.240.2 87.44+3.3
Baked (n=6) 16.4£0.7 4.5%£0.3 1.7£0.4 89.4 126
2017.10.13 Raw (n=6) 15.0+0.4 6.1£0.2 1.84£0.2 89.0%+1.7
Baked (n-6) 15.5+1.5 5.4+0.3 1.8+£0.2 100.0£5.7
2017.01.10 Raw (n=6) 15.5+0.8 5.84+0.4 1.84+0.2 94.2+5.0
Baked (n=6) 14.0+1.1 5.14+0.5 1.54+0.2 97.2+8.4
2018.02.27 Raw (n=6) 14.1£0.5 5.0+0.5 1.84+0.3 78.243.2
Baked (n=6) 14.5+0.7 4.34+0.6 1.9+0.4 86.6+9.7
2018.06.07 Raw (n=6) 15.4£0.5 4.4+0.3 2.04+0.1 84.84+4.1
Baked (n=6) 14.84+0.6 4.3£0.5 2.24+0.3 82.416.1
Average Raw 15.0£0.2 5.240.1 1.9£0.1 87.1+£4.9
Average Baked 15.3%£0.3 4.7£0.1 1.8%0.1 92.8*%7.1
Curry teriyaki salmon 2017.07.25 Raw (n=5) 15.3+0.6 5.9+0.4 1.7£0.3 92.4+2.7
Baked (n=5) 16.0+0.6 5.7£0.3 1.9+£0.9 73.4+14
2017.10.05 Raw (n=5) 15.4+0.4 5.54+0.3 1.84+0.1 90.2+3.3
Baked (n=5) 15.0+£1.2 4.740.2 1.5+0.3 73.24+2.9
2017.11.09 Raw (n=5) 14.8+0.3 5.74+0.6 1.940.1 90.2+4.1
Baked (n=5) 15.34+0.8 5.540.2 1.54+0.3 79.0£7.7
2018.01.15 Raw (n=5) 14.9£0.5 4.7£0.3 2.0+0.4 93.843.7
Baked (n=5) 15.6=1.6 4.3£0.3 1.6%+0.3 77.2£6.7
2018.02.13 Raw (n=5) 15.4+0.4 4.940.1 1.6£0.4 70.0+3.0
Baked (n=5) 15.3+0.7 4.2+0.1 1.4+0.1 66.4+1.0
Average Raw 15.240.1 5.3+0.2 1.8+0.1 87.34+8.9
Average Baked 15.5+0.4 4.9+0.1 1.6+0.3 73.8+4.4

a: The weight per piece was calculated from the weight after mincing.
*: Asterisk indicates that there is a significant difference (p<0.05) in the cooked fish compared to the raw fish.
"Raw” refers to only fish, while "Baked” refers to fish cooked with other ingredients and seasonings.
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Table 5 Percentage difference in lipids, EPA, and DHA in mackerel and salmon between the actual measured values and
the values from the Standard Tables of Food Composition (STFC) in Japan

Sesame miso-baked mackerel

Spicy miso-baked mackerel

Raw Baked

Raw Baked

Lipid -29.9 (18.8 g, 26.8 g) -24.2 (22.2 g,29.3 g)
EPA -29.1 (1,277 mg, 1,800 mg)  -15.7 (1,264 mg, 1,500 mg)
DHA -32.3 (1,759 mg, 2,600 mg) -14.4 (1,797 mg, 2,100 mg)

~26.8 (19.6 g, 26.8 g) ~22.2 (229¢, 29.3 @)
-25.7 (1,338 mg, 1,800 mg) -0.6 (1,509 mg, 1,500 mg)
-28.2 (1,866 mg, 2,600 mg) 2.7 (2,156 mg, 2,100 mg)

Walnut miso-baked salmon

Curry teriyaki salmon

Raw Baked

Raw Baked

Lipid 32.8 (17.0g, 12.8 ) 234 (195g, 158 g)
EPA 24.5 (386 mg, 310 mg) -23.4 (291 mg, 380 mg)
DHA -35.4 (575 mg, 890 mg) -59.2 (449 mg, 1,100 mg)

25.0 (16.0 g, 12.8 g) 1.9 (16.1¢g,15.8g)
22.6 (380 mg, 310 mg) 14.5 (435 mg, 380 mg)
-39.7 (537 mg, 890 mg) -60.7 (432 mg, 1,100 mg)

"Raw” refers to fish alone, while "Baked" indicates fish cooked with other ingredients and seasonings.

The values in parentheses () represent the actual measured values per 100 g and the STFC values, respectively.
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Table 6 Comparison of the nutritional labeling models for each cooked fish

A Sesame miso-baked mackerel

Nutrient Unit Actual measureme.nt Nut.ritional Nutr‘itional
(78.8 g per cooked fish) calculation (Baked) calculation (Raw)
Energy (kcal) 233 274 307
Protein (2) 14.5 14.8 15.2
Lipid () 17.5+1.6 19.5 (-10.3) 22.9 (-23.6)
Carbohydrate () 4.3 6.6 6.6
Sodium chloride equivalent (2) 0.8 1.2 1.2
EPA (mg) 996+229 924 (7.8) 1,440 (-30.8)
DHA (mg) 1,416+415 1,294 (9.5) 2,080 (-31.9)
The values in parentheses ( ) represent the percentage difference.
B Spicy miso-baked mackerel
Nutrient Unit Actual measureme.nt Nut.ritional Nutr‘itional
(74.9 g per cooked fish) calculation (Baked) calculation (Raw)
Energy (kcal) 213 267 300
Protein (2) 13.9 14.3 14.7
Lipid (2) 17.2+1.7 19.3 (-11.0) 22.7 (-24.2)
Carbohydrate () 0.8 5.2 5.2
Sodium chloride equivalent () 1.0 1.4 1.4
EPA (mg) 1,131+ 151 924 (22.4) 1,440 (-21.5)
DHA (mg) 1,615+209 1,294 (24.8) 2,080 (-22.3)
The values in parentheses ( ) represent the percentage difference.
C Walnut miso-baked salmon
Nutrient Unit Actual measureme.nt Nut.ritional Nutlfitional
(92.8 g per cooked fish) calculation (Baked) calculation (Raw)
Energy (kcal) 261 277 279
Protein () 18.3 18.7 18.6
Lipid (g) 18.1+£1.6 17.3 (4.6) 17.7 (2.3)
Carbohydrate (2) 6.1 8.5 8.5
Sodium chloride equivalent (g) 1.2 1.6 1.5
EPA (mg) 270+£52 237 (13.9) 248 (8.9)
DHA (mg) 416+84 686 (-39.4) 712 (-41.6)
The values in parentheses ( ) represent the percentage difference.
D Curry teriyaki salmon
Nutrient Unit Actual measureme.nt Nut'ritional Nutrjtional
(73.8 g per cooked fish) calculation (Baked)  calculation (Raw)
Energy (kcal) 184 211 213
Protein (g) 17.9 16.7 16.7
Lipid (2) 11.9+14 10.1 (17.5) 10.5 (13.3)
Carbohydrate (2) 1.3 8.2 8.2
Sodium chloride equivalent (2) 0.6 1.5 1.4
EPA (mg) 321+42.1 237 (35.4) 248 (29.4)
DHA (mg) 319+40.6 686 (-53.5) 712 (-55.2)

The values in parentheses () represent the percentage difference.
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