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New Recipes for School Lunch Rich in Soluble OKARA Fiber
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ABSTRACT

BACKGROUND: An important food problem for Japanese is low fiber intake. In
school lunches, 6-7.5 g fiber is the recommended amount but the intake in 2009 was
4.6-5.9 g. If we try to increase this amount, we need to use a lot of root vegetables
and legumes, which are disliked by children and leftovers consequently increase.
OKARA is rich in fiber. Since it is a byproduct of tofu manufacturing, it makes
sense to use it to increase fiber intake and to reduce the waste of soybeans. Various
OKARA-rich recipes have been tried but due to the insolubility of OKARA only a
few are currently in use, such as OKARA croquettes and mulns. Water- soluble
OKARA fiber (SOF) has now become available. We thought it may be much easier
to use this form of OKARA in various recipes rather than the insoluble form. We
have conducted 3 studies. PURPOSE: Study 1) To find the fiber intake of children.
Study 2) To find the proper concentration of SOF in 15 recipes. Study 3) To find
the easiness for cooking and the taste acceptability. METHODS: Study 1) Daily
fiber intake in children of elementary school 2™ (n=137) and 5" (n=140) grade and
junior high school 2™ grade (n=109) were estimated by the nutrition survey of 24
hour recalling method. Study 2) We chose 15 in which it seemed easy to use SOF
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and added 0.5, 1.0, 1.5 or 20 g SOF and found 12 recipes are acceptable or good.
Study 3) Menus containing SOF items were olered daily in meals in alternating
weeks for four weeks. Acceptability by 80 cooks for cooking and taste by the cooks
and the 386 children. RESULTS: Intake of fiber of the children were about 10-12 g
a day and about 5 g by school lunch. The twelve recipes included 3 grilled foods,
5 fried foods, 2 soups and 2 noodle dishes. School nutrition teachers (20) reported
that powdered SOF was good in fried foods, which did not become sticky for a long
time and were tasty. The percentages of children who found items very good or
good were 74.3% for boiled recipes, 70.5% or fried foods and 60.5% for grilled foods.
Most of the cooking stall also answered that it is easy to use and the taste is well
accepted. CONCLUSION: The 12 recipes with SOF given indicated favorable or
improved in taste and the fiber intake met increased to the requirement level. Soy
Protein Research, Japan 14, 121-130, 2011.

Key words : school lunch, okara, byproduct of tofu, fiber, soluble fiber, nutrition
teacher, school children, cook
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Fig. 1. Daily fiber intake in children of elementary
school 2™ (n=137) and 5" (n=140) grade and
junior high school 2™ grade (n=109).
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Fig. 2. Contribution of school lunch (lower part of the
bar and of other foods (upper part of the bar
(%). Figures from left elementary school 2™
and 5" grade and junior high school 2™ grade.
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Fried small fish

Photograph Ingredients Amount] g0l How to make[ Point of cooking
i Small fish (wakasagi) 30 O Mix of SOF with starch.
Ginger 1 O After the fish is coated with the starch, the fish
Soy sauce 2 is fried.
Sake 1
Starch 5
SOF 01
Salad Oil 4
Result of the food taste investigation
Additive
amount of 05¢g 109 159 20g
SOF
The powder attaches in| The powder attaches The powder attaches | The powder attaches too
Easiness spots. beautifully. beautifully. thickly.
of It burrTs gasily. _ Deep-frying color The deep-frying color | The deep-frying color does
cooking Even if time passes, it |adheres well. does not adhere. not adhere and the surface
is not sticky. Even if time passes, it | When time passes, a | stays white. Stickiness
is not sticky. little stickiness. decreases as time passes.
It is delicious. It is fried very crisply. It is a little sticky, and | It is sticky, and
Taste |Itis crisply fried. The texture is good. doesn't eat easily. doesn't eat easily.
It is delicious.

Fig. 3. An example of breaded fried small fish (smelt) and evaluation by 20 persons who participated the cooking.

Table 1. Summary of the cooking evaluation when 4 dilerent amount of SOF was used

Additive amount Additive amount Additive amount Additive amount

059 1049 159 2049
Cooking Dish name Taste Easiness aste Easiness e Easiness . Easiness
method of cooking of cooking of cooking of cooking
Deep-fried sardine with sweet o o o o o X x
Fried small fish o o o o X o X x
Chocolate tally o o o x
Fried Deep-fried burdock root o o o x
foods Deep-fried white meat with
O o [} o o X X X
lemon sauce
Tenpura x X
Oval dumpling with ground fish o X
Boiled and Chestnuts stew o o o o x x
Seasoned Beans curry o o o o X X
. Oval dumpling with ground meat o o o o o X
Grilled .
or roast Mushroom quiche o o o o o X
Grilled salmon with leek, miso
foods . o o o X
and mayonnaise
Cream spaghetti o
Noodl .
oodles Meat sauce spaghetti o
Soup  Dumpling with flour soup X o

o More than 70% of the 20 nutrition teachers who participated the study evaluated the recipes favorably.
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Table 2. School lunch menu during four weeks

Monday Tuesday Wednesday Thursday Friday
Rice Mixed with Barley Fried Bread Seaweed Rice Dgep-Fr!ed Noodles Rice Mixed with Barley
with Thick Sauce
Milk Milk Milk Milk
First Grilled Curry Flavored  Stir-Fried Pork and Tempura Deep-Fried Whitefish Deep-Fried Squid with
Week chicken Chinese Chives P with Oyster Sauce Sesame Sauce
Spinach Sala.d with Soy Cellophane Noodle Soup Spinach Salad with Shrlmp Chinese Style Slmme-red Pumpkin and
Sauce Dressing Sesame Sauce Dumplings Adzuki Bean
Simmered Lotus Root  Fruit with Yogurt Sauce Mushroom Miso Soup Soy Sauce Based Soup
Rice Mixed with Barley ~Meat Sauce Spaghetti  Rice Mixed with Barley Rye Bread Rice Mixed with Barley
Milk Milk Milk Milk Milk
Deep-Fried Sardine Deep-Fried Burdock Oval Dumpling with Grilled S.almon with
. Chestnuts Stew Leek, Miso and
with Sweet Root Ground Meat .
Mayonnaise
Second Japanese Radish Sliced
Week Simmered Autumn Boiled Broccoli and Dried Strips with  Burdock Root Salad Boled Food of Hiziki
Vegetables Soy Sauce Based
Sesame Sauce
(SZ:IZl(ijber and Seaweed Taro Root Miso Soup ~ Apple Vegetable Soup
Dried Seaweed Natto Tofu Refuse Muln
Rice Mixed with Barley Rice Mixed with Barley Bread Rice Mixed with Barley
Milk Milk Milk Milk
) Simmered Dried . . .
Simmered Koya Tofu - Hamburg Steak with Grilled Mackerel with
. . Japanese Radish Sliced
Third (Freeze-Dried Tofu) . ) Mushroom Sauce Salt
Week and Dried Strips
Deep-Fried Whale with Pork and Vegetable .
. French Salad Simmered Taro root
Ketchup Sauce Miso Soup
Ume (Japanese Apricot) Beans Soup Stir-Fried Seaweed
Flavored Cucumber
Rice Mixed with Barley Walnut Bread Rice Mixed with Barley Bread Rice Mixed with Barley
Milk Milk Milk Milk Milk
Dgep-Fned White meat Cream Spaghetti Fried Small Fish Mushroom Quiche Beans Curry
with Lemon Sauce
Forth Simmered Black Simmered Atsuage
Week Chi Cabbage Salad . . Boiled Vegetabl Salad
¢ Soybean and Vegetables nese .abbage saia (Deep-Fried Thick Tofu) orled Vegetables a
Broccoli Salad with Ehocolate Tamly Sglad with Chlpese Style Beaf and Vegetable Persimmon
Sesame Sauce Vinegar Dressing Soup

Kiwi Fruit

Pudding

The bold-faced type with the shadow are items that contained SOF.
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An example of SOF used in school lunch:
Mushroom quiche with SOF.
Total fiber: 9.4 g/meal

Bread

Milk

Mushroom Quiche

Boiled Vegetables

Beaf and Vegetable Soup

An example of SOF used in school lunch:
Sardine spitchcock with SOF.
Total fiber: 8.2 g/meal

Rice Mixed with Barley

Milk

Deep-Fried Sardine with Sweet
Simmered Autumn Vegetables
Cucumber and Seaweed Salad
Dried Seaweed

An example of SOF used school lunch:
Fried chicken with SOF.
Total fiber: 8.9 g/meal

Rice Mixed with Barley

Milk

Deep-Fried White Meat with Lemon Sauce
Simmered Black Soybean and Vegetables
Broccoli Salad with Sesame Sauce

Kiwi Fruit

Fig. 4. An example of a school lunch using SOF.
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@ tasty normal [J acceptable [ not tasty
fried foods boiled and seasoned foods

30.8%

Fig. 5. Taste preference of the cooks for the SOF
used foods.

@ large quantity
O proper quantity
small quantity

88.5%

Fig. 6. Comments for quantity of foods.

@ need a lot of work need normal work [ need more work

fried foods boiled and seasoned foods

19.8%

Fig. 7. Comments of the cooks to use SOF for cooking.
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Photographs of cooking of
fried chicken with powdered
SOF.

SOF helps for breading the
chicken.
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Photograph of junior high school children taking
lunch in their classroom.

Photograph of elementary school children taking
lunch in their classroom.
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A

boiled and seasoned foods grilled or roasted foods

4.9%

10.3%

noodles
1.8%

fried foods

46.5%

taste
(Grilled salmon with leek,
miso and mayonnaise)

taste (Fried chicken)

[ delicious
[ acceptable
normal

B not tasty
[ taste less

TotalO 0 n=386

Elementary school 2" grade n=137
Elementary school 5™ grade n=140
n=109

Junior high school 2" grade

Fig. 8. Taste preference of children for SOF used
foods. (A) Taste preferences of children for
dilerent cooking styles, (B) Taste preferences
of children for 2 types of foods.
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() Elementary school
12.0

10.0
8.0
6.0

40 ]

5.6

Fiber intakes

0.0

ordinary lunches SOF used lunches

SOFC0 0020000000080 onnonoos3g4
0o0083g/0200 140000001029/00000
SsoF0O00oOoOooooboOoOono27gi0OOCO349
0000000000 00000FRig. 9t

(@) Junior high school
12.0

10.0
8.0

6.0 —

Fiber intakes

4.0 — 6.8

0.0

ordinary lunches SOF used lunches

Fig. 9. Comparison of fiber intakes between two-week ordinary (left bar) and SOF (right bar) used lunches in
children of elementary school (left figure) and junior high school (right figure).

U g

gooooooooooooobooooooooo
oo0ooooOoOoOooOooOosoFOOOOOOOOO
gobooooooooooobooboooooboooo
ooooooood

soFb0O0ooooooboooooocoooonoa
ooooooooooooooobooooooboooo
oooooooooooooooobooooooboooo
ooobooooooosorFOOOOOOOOOOOOn
ooooooooooooooobooooooboooon

gooooooooooooboooooooboooooo
goboooooooobooboooooooboooobooo
goooooooobooogosoFOOOoOoOooOoOoon
gooOoooooOooooOoDboOoOoooobOooboOoo
SsoF00000000000000C0OODOOO0O0OO
gooooooooooooooboodgo
goosorFbouooooooboocooooooon
ooooooooooooobooooooooooon
ooooooo
gboobooooooorzoooooooooonon
gooooooooooooobooooooooooon
ooooobooooooooooooooooboo

gooogo

gooooooooooooooooOoooOooOobboOoooOoooboOoooOoOoOoooOoooDDo
000060 7500000000000000OC0OOO000O4690000O59g000210000
goboooooooooboooooobocoooooboboOooooboOoooooooOooooboOon
gooooboooooooboooooobocOoOooooboboOoOoOoOobocOOobOOoObobOOoOOObOnO
ooooooooooooboooOoooboOoOooooOoboOoOoOoOoOobocOoOoOoOoObobOoOoOoOObOO
goooooooooooooooooOooOoOboOoOoOoO0oOoOoOoOoObOOoObOOOObOUObObO
goooooooooooboooooobooooooboboOoooOooOoboOoooooOoooOoooODOboOoo
O00000000000000000000SOF: soluble OKARA fiber 00000000000
gooooooboooooboooooooboooOooOoOoOobOOOoObOObOOoOoboOoDbOOobOboOoOO

000000000 Vol 14 20110

129



gooooOOooOoOoOosorFb102g9g000000DOO0O0OODOODOOODODOOOODODO300O
ooboooboooooooolooooooooooooooooboooooobo0oOono20000
oboboOoooOooOooOobOoOoboosoF0bCOOObOOOOOoooooosbib1s000O2 g
soF0bdoooobooooooooboooooooOoboOooooobboooooobooOoOoooosao
j0000b000o0ooobobo22n0040000SoOFO00OOOOOODOOOOOsOOOOODOOOO
goooooooooooogosssebOooooooooooooobooooooboooooooboo
Ooo000000000000000000001000000000000000020099¢9/00
500112 ¢g/00000200115¢9/000000000000000000000O0O0O0O0OO2
00042 9/00500049¢/00000200549/0000000000000000D0O0OO
goooooOo00oooOOoo0oOoobooOoboO0200b000000120000000000000O
oobosgnoooooooooooooooooooooooooboooooooOosoooboOon
ooooooooooooooooboOoOoooooOoOobocOoO0OoOoooOOoCcOoOOooOooOooOOoboOO
ofobz22o00ooobooooooboooomooc200000000000000O0O00OO
gooooooocoooOosoobooooooooooooooooooboboooooooOboo
gooooooooooob400oOoOobo0oOooOoOboOoOoOoOoObbOoDobOboboOooooDobOn
goomooooooooooooobooooooooobooOosoooooooooooobooo
gos00000s80s5nd00200000429%000300000676%000200000674%00
go0ooooO0o0mooo0oooOo0ooooOoOb0000DObD000D743%000070.5%00
gdeoswoOooDOOoO0mOoOooOoOobOoOoOooOooboooooOoD1b0o0oo0oooooooo
gb2000080 905690120 14068 g0SOFO OO0 DO2000080 9083 g0 1200 140
102g0000SOFO0OOOO0OO0OOO0OO0O0O080 90027 g0120 140034900000
ooooooooooooooosoFCOboOoooOoboboOoOoOoOoboOoOoboOooOoboboOoOoOooObOn
goooooooooooooooobooOoooobboOoOooOoOoboOOoOoOoObObOOoOoOObOO
oooooooooo

gooogo
inobooooobooooobob200ob00o0ooonn sgoobo0obooooobooooboooooooo
0 020090 oboooooooooooooboOoooooobooo
2000000000000 O0C0O0O0O0O0O00O0OO0 20100 p308LO
ooooobzo100000000000020090 000100000000 00000000O000

gbobooboobooooooooboo

130 0000o0ododdvol 1420110





