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Study on Improvement of Elementary School Food Service by
Applying Preferred Recipes to Disliked Seafood Menus

Ji-Hye Seong and Mi Jeong Kim'

Dept. of Food and Nutrition, Silla University

ABSTRACT

We attempted to develop a seafood menu by applying the most preferred recipes to the most disliked seafood menus in
order to improve elementary schoolers’ seafood menu preferences and consumption levels. A survey was conducted on the
attitudes of 106 fifth graders about nine cooking methods and 37 school seafood menus served in the past 2 years. The
deep-frying method was the most preferred by both boys and girls. The next preferred methods by boys were grilling and
batter-frying while those by girls were stir-frying and batter-frying. The most disliked menus were cold jellyfish salad, mussel
soup, dried-pollack soup, and sea-snail salad in that order. Mussel soup, dried-pollack soup, and seasnails salad ranked as the
least preferred menu as well. Finally, standardized recipes for mussel croquette, dried-pollack Gangjeong, and batter-fried
seasnails were developed. Consumption ratios of mussel croquette (85.94%), dried-pollack Gangjeong (79.55%), and batter-
fried seasnails (75.5%) were significantly improved compared to the original menu (p<0.001). For mussel croquette, satisfaction
scores for serving size, appearance, flavor, texture, and taste were significantly higher, and intakes of protein, phosphorus, iron,
potassium, vitamin A, vitamin B;, vitamin B,, niacin, and vitamin C were significantly improved, as compared with mussel
soup (p<0.001). Dried-pollack Gangjeong, texture and taste scores were significantly improved compared to dried-pollack soup.
For batter-fried seasnails, protein, phosphorus, and iron intake levels and taste score were significantly improved compared to
seasnail salad. Findings of the study suggest that a combination of disliked seafood ingredients and preferred recipes may be
helpful in improving elementary school foodservice by increasing menu preference and consumption ratio.

Key words: Seafood menu development, school foodservice, preference test, consumption ratio, nutrient intake
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Table 1. Perception of food ingredients and school seafood menu by gender

Boys (n=65) Girls (n=41) Total '
Like 56(86.2) 32(78.0) 88(83.0)
Preference for Neutral 9(13.8) 9(22.0) 18(17.0) 1172
meat ingredients
Dislike - - -
Like 29(45.3) 20(48.8) 49(38.1)
Preference for vegetable Neutral 26(40.6) 19(46.3) 45(42.5) 2267
ingredients
Dislike 9(14.1) 2 4.9) 11(10.4)
Like 33(51.6) 23(56.1) 56(53.3)
Preference for
seafood ingredients Neutral 18(28.1) 14(34.1) 32(30.5) 2.114
Dislike 13(20.3) 4 9.8) 17(16.2)
Like 28(44.4) 22(55.0) 50(48.5)
Preference for *
g Neutral 20(31.7) 16(40.0) 36(35.0) 6.283
Dislike 15(23.8) 2( 5.0) 17(16.5)
Like 33(50.8) 22(53.7) 55(51.9)
Satisfaction of Neutral 19(29.2) 16(39.0) 25(33.0) 3.450
seafood menu amounts
Dislike 13(20.0) 3( 7.3) 16(15.1)

* p<0.05.

Table 2. The reasons behind seafood menu leftover by

gender
Boys Girls
(n=65) (n=a1) @l
- Seafood menu are tasteless. 19(24.7) 13(33.3) 32(27.6)
-1 dislike seafood ingredients. 21(27.3) 10(25.6) 31(26.7)
- Serving size is too big. 10(13.0)  5(12.8) 15(12.9)
- Feel like to vomit seafood o117 2(51) 11( 9.5)
menu.
- Difficult to deal with thorns.  5( 6.5)  4(10.3) 9( 7.8)
- Dislike the smell of seafood. 6( 7.8) 2( 5.1) 8( 6.9)
- I never tried a particular menu
before. 4052) 2(51) 6(52)
-1 am allergic to seafood. 2(26) 0(0.0) 217
- My friends don’t eat seafood
menu neither. 1C13) 0000 1009)
- Others 0(00) 1(26) 1(09)

), @ERao] of gy nlsted BH(78.1%) 2 3221 (60.9%)2]

EEER SRR RS

Aolgkar Q121 8k th(p<0.05)
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Table 3. Perception of methods for seafood menu improvement by gender
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Boys (n=65) Girls (n=41)
Yes Neutral No Yes Neutral No X
Cooking methods 39(60.9) 17(26.6) 8(12.5) 15(36.6) 22(53.7) 4( 9.8) 7.986"
Ingredients 28(43.8) 22(34.4) 14(21.9) 10(24.4) 23(56.1) 8(19.5) 5.406
Portion size 19(29.7) 28(43.8) 17(26.6) 7(17.1) 25(61.0) 9(22.0) 3.290
Serving frequency 16(25.0) 30(46.9) 18(28.1) 6(14.6) 25(61.0) 10(24.4) 2.361
Taste 50(78.1) 12(18.8) 2( 3.1 20(48.8) 20(48.8) 1( 2.4) 10.664™

" p<0.05, ™ p<0.01.

(7t 35.3%, A2t 36.4%) AL, T, Fol=, ol T4,
2AEe] 719 FErt L Hol|Arh(Table 4). %58t 58
S tido R g AFolA AeHAHY AEE7 47%= 7
=%, o2 A 7E2(35.8%), ZA18H(33.9%), FX1H AR
(33.3%), FAAH =(26.4%) & VFEPEoH, 7193k v 8]
BN (55.2%), Eo1TH(22.1%), o] F-2(21.0%), B
N(17.2%), SEIA(17.1%)2] =22 YERKCho MY 5 2003),

(2012)7} B33}k ule} o] olEe] FAE- X
7S E(114%)el Hlal St FEvrel e )9 E

Table 4. The most preferred versus most disliked seafood menu by gender

Most preferred menu

Most disliked menu

Menu Boys (n=54) Girls (n=33)
Flounder cutlet 8(14.8)Y 6(18.2)
Grilled mackerel 6(11.1) 2( 6.1)
Seafood pancake 3( 5.6) 5(15.2)
Squid and small octopus stew 5( 9.3) 3(9.1)
Deep-fried mackerel 4( 7.4) 2( 6.1)
Crab stew 3( 5.6) 2( 6.1)
Grilled scabbard fish 4( 7.4) 0( 0.0)
Loach stew 3( 5.6) 1( 3.0)
Stir-fired anchovy 1( 1.9) 2( 6.1)
Jellyfish salad 3( 5.6) 0( 0.0)
Tuna & kimchi stew 2( 3.7 1( 3.0)
Scabbard fish stew 2( 3.7 1( 3.0)
Eels Gangjeong 2( 3.7 1( 3.0)
Mackerel stew 1( 1.9) 1( 3.0)
Deep-fried spanish mackerel 2( 3.7 1( 3.0)
Mackerel Gangjeong 1( 1.9) 1( 3.0)

Menu Boys (n=54) Girls (n=33)
Jellyfish salad 18(35.3) 12(36.4)
Sea mussel soup 5( 9.8) 5(15.2)
Dried pollack soup 2( 3.9 4(12.1)
Sea snail & cucumber salad 3( 5.9 1( 3.0)
Crab stew 3( 5.9 1( 3.0)
Baby clam soup 1( 2.0) 2( 6.1)
Loach stew 2( 3.9 1( 3.0)
Grilled cod fillets 2( 3.9 1( 3.0)
Dried pollack Gangjeong 1( 2.0) 1( 3.0)
Eels Gangjeong 1( 2.0) 1( 3.0)

1

excluded.

N(%). Only 87 participants answered for this question. Menu that have been selected only once, regardless of gender, have been
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-
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Stir-frying Snid
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50Wf|ad
Grilling e Braisin
10% Pancake 8
10% 2%

Gangjeong
13%

Girls (n=41)

Fig. 1. Preferred seafood cooking methods by gender.
Gangjeong is a Korean cooking method that characterized for deep
frying followed by mixing with specified sauce in a hot wok.
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Table 5. Recipes of three seafood menus developed for elementary school foodservice

M
end Ingredients for

(1 serving 100 servings (g)

size/cook time)

Recipes

1. Peel and boil the potatoes, drain the water off, mash the potato out, and chop the

+ Flour 600, bread crumbs 800,
canned corn (whole kernel
corn) 300, potato 3,500, carrot
300, onion 300, eggs 900,
whole mussels 2,000, salt 10,
tomato ketchup 1,400,
soybean oil 5,000

Mussel croquette
(60 g / 90 min)

D AW N

[N o)}

carrot and onion finely.

. Drain the canned corn.

. Clean and rinse the mussels thoroughly several times before cooking.

. Steam the mussels until they open and chop the flesh finely.

. Combine the ingredients together and add some salt, then form the mixture into
croquette patties of size 7x1.5 cm.

. Dip the patties in flour, beaten egg, then bread crumbs, one at a time.

. Deep fry the croquette in 160Cil for 4~5 minutes and drain on paper towel.

. Serve with tomato ketchup.

1. Allow the dried shredded pollack to soak in warm water for 5 minutes and drain

well.

- Dried shredded pollack 400,
garlic 70, low-gluten flour
150, red pepper paste 300,
corn syrup 150, crumbled
peanut 70, soybean oil 3000

Dried-pollack
Gangjeong”

(30 g / 40 min) towels.

2. Dip the drained pollack into low-gluten flour and coat well.
3. Heat a large frying pan and add enough soybean oil, then heat to 160°C.
4. Fry flour-coated pollack until well browned on both sides and drain on paper

S. Prepare sweet chili sauce by mixing chpped garlic, oil, red pepper paste, corn
syrup in heated saute pan and toss to fully combine ingredients.

6. Dip the fried and drained pollack in the sweet chili sauce and spread crumbled
peanut on top, then serve.

Batter-fried
sea snails
(20 g / 30 min)

- Pouched sea snails 2,000, low-
gluten flour 280, curry flour
150, soybean oil 3,000

wn AW N =

. Open sea snail pouches and drain well.

. Combine lightly cold water with low-gluten flour to make a less thick batter.
. Dip the drained sea snail in curry flour, then dip in batter.

. Heat a large frying pan and add enough soybean oil and heat to 160C.

. Deep fry the pollack and drain on paper towels, then serve.

Y Gangjeong is a Korean cooking method that characterized for deep frying followed by mixing with specified sauce in a hot wok.
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Table 6. Energy and nutrient contents of one serving size for the seafood menu

Mussel Mussel Dried-pollack Dried-pollack Sea snails and Batter-fried
soup croquette soup Gangjeong cucumber salad sea snails
Serving size (g) 120 60 120 30 30 20
Energy (kcal) 35.28 168.77 57.48 67.10 24.37 76.58
CHO (g) 2.04 15.60 1.43 1.50 3.06 3.82
Protein (g) 4.97 5.59 7.88 3.20 2.08 3.34
Lipid (g) 0.72 9.73 2.08 5.40 0.50 5.40
Phosphorus (mg) 114.11 86.4 135.57 37.71 2227 23.37
Iron (mg) 1.09 1.25 1.04 0.10 0.35 0.29
Calcium (mg) 110.39 2427 133.28 15.70 13.97 8.46
Potassium (g) 226.33 286.22 213.25 62.2 77.74 22.27
Vitamin A (ug RE) 12.47 63.66 11.35 0.01 50.28 0.87
Vitamin B, (mg) 0.02 0.07 0.04 0.01 0.02 0.01
Vitamin B, (mg) 0.05 0.08 0.04 0.01 0.03 0.01
Niacin (mg) 0.07 1.20 1.19 0.04 0.32 0.13
Vitamin C (mg) 420 11.36 2.10 0.06 1.99 0.00
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