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Table 1. Experimental meals.

Menu
I II I v Vv
Breakfast
Toast x Cooked rice (140) Cooked rice (160) Toast Cooked rice (160)
White bread (75) “Misoshiru” “Misoshiru” White bread (75)  “Buta-jiru”
Butter “Tofu” (20) “Tofu” (40) Cheeses Pork
“Tofu”piccata “Abura-age” (5) “Wakame” (1) Butter Carrot (10)
“Tofu” (60) Welsh onion (5) Welsh onion (5) Tomato (10) Burdock (10)
Egg “Yaki-shiitake” Roasted fish Sweet pepper (5) “Daikon” (10)
“Tsukeawase” “Shiitake” (20) Horse mackerel Onion (10) Welsh onion (5)
Sweet pepper (30) Cheeses “Nimono” Sautae “Miso”
Tomato (50) Okra (20) Soybeans (5) Broccoli (50) Sautae
Café au lait “Nimono” Carrot (5) Apple (100) Cabbage (30)
“Hijiki” (5) “Konbu” (2) Milk Kidney beans (10)
Soybeans (5) “Konnyaku” (10) Corn (5)
“Abura-age” (5) * Sautae Sausage
Spinach (40) “Tsukemono”
Bean sprouts (10) Turnip (30)
Lunch
Pilaff Cooked rice (180) Hamburger Spaghetti Cooked rice (160)
Shiba-Shrimp “Kasane-age” Bread Spaghetti (60) Croquette
Short-necked clam Potato (60) Meat Onion (20) Potato (50)
Carrot (15) Ground meat Lettuce (10) Mushroom (5) Ground meat
Onion (30) Onion (10) Tomato (10) Carrot (10) Onion (10)
Green peas (5) Cheeses Onion (5) Sweet pepper (10) “Tsukeawase”
Soup Macaroni salad Salad Egg Cabbage (20)
“Wakame” (3) Macaroni Potato (40) Cheeses Brocceoli (35)
Onion (10) Cucumber (20) Cucumber (15) Bacon Frizzled macaroni
Egg Corn (10) Corn (5) Soup Macaroni
Fruits salad Pressed ham Carrot (5) Potato (50) Onion (10)
apple (70) Lettuce (15) Apple (30) Onion (20) Carrot (5)
Pineapple (50) Apple (20) Banana shake Milk Ketchup
Yogurt Parsley (1) Banana (40) Butter
“Aemono” Milk Parsley (1)
Spinach (50) Tuna salad
Sesame (1) Cucumber (30)
Tomato (25)
“Wakame” (3)
Lettuce (20)
Orange (20)
Tuna
Afternoon
refreshment Blanc.mange Pudding
Corn starch Bread
Milk Egg
Orange (30) Banana (30)
Cherry (5 ) Milk
Dinner
Cooked rice (230) Cooked rice (180) “Chirashi-zushi” “Gomoku meshi” Cooked rice (300)
“Yakiniku” “Tempura” Carrot (15) Chicken “Nizakana”
Beef Lobster “Shiitake” (1) Burdock (20) Horse mackerel
Carrot (30) Sillago Bamboo shoots (20) “Shiitake” (2) Sweet pepper (10)
“Daikon” (20) Eggplant (40) String beans (10) “Abura-age” (10) Soup
"Kaiware” (5) Carrot (10) Lotus rhizom (10) Green peas (5) “Wakame” (3)
Lettuce (10) Onion (10) Egg “Ushio-jiru” Corn (15)
“Miso” Daikon (30) “Nori” Clam Welsh onion (5)
Minestrone Lemon (10) “Shirasuboshi” “Kinome” “Unohana”
Cabbage (20) “Sumashi-jiru” “Kakitama-jiru” “Miso-ae” “Okara” (35)
Kidney beans (5) “Yuba” (2) Egg Spinach (20) “Shiitake” (2)
Potato (50) Spinach (5) “Mitsuba” (5) “Daikon” (30) Carrot (20)
Carrot (20) “Umani” “Furofukidaikon” “Atsuage” (30) String beans (10)
Onion (25) Chicken “Daikon” (120) Sesame Welsh onion (10)
Tomato (40) Burdock (20) “Miso” Mandarin orange (50) “Abura-age” (5)
Parsley (1) Carrot (10) Mandarin orange (100) “Kinpiragobbo”

Salad
Cauliflower (50)

“Shiitake” (2)
String beans (5)

Radish (10) “Sunomono”
Lettuce (10) Cucumber (50)
Lemon (10) “Shirasuboshi”

Persimmon (100)

Burdock (40)
Strawberry (150)

* Amounts used (g)
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NDF (A—B)

Fig. 1. NDF assay procedure by Van Soest.
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Table 2. Foods intake by food groups.
(g day,person)
Menu }?ietary l}gﬁe of N.N.S. =
~ allowance 11l up
Food groups I O M NV & {agedld (%) (1989
R
Cereals[ ice 200 220 210 140 270 208.0 260 80.0 217.9
Wheat 78 55 75 138 60 81.2 75 108.3 95.3
Potatoes 50 60 50 50 50 52.0 50 104.0 63.1
Sugars 16 23 20 20 20 19.8 20 99.0
Fat & oil 35 25 20 38 20 27.6 35 78.9 18.0
Soyb & product
Pulses[ oybeans & products 60 32 40 40 40 42.4 40 106.0 69.9
Others 5 5 5 0 0 3.0 5 60.0
Fruits 130 165 170 170 180 163.0 170 95.9 166.4
G & vell
Vegetables[ reen & yellow 76 96 80 81 80  82.6 80 103.3 61.1
Others 305 237 211 212 222 2374 200 118.7 198
Seaweeds 3 5 3 3 3 3.4 3 113.3 5.7
Fishes & shellfishes 80 70 70 70 60  70.0 70 100.0 93.4
Meat 60 40 40 40 35 43.0 40 107.5 70.7
Eggs 40 45 48 45 50 45.6 45 101.3 40.4
Milk & dairy products 150 120 150 150 150 144.0 150 96.0 129.4

% National Nutrition Survey in Japan (1983)
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(per day)
Menu Dietary Rate of N.N.S. *
allowance fill up ]
I 1 il i\ v ¥ aged19 (%)  (198Y)
Energy (kcal) 2,028 2,166 2,028 2,068 2,119 2,082 2,050 102 2,147
Protein () 66.8 77.7 73.4 72.4 68.8 71.8 60 120 80.9
Animal protein ®) 30.3 35.7 36.2 32.4 27.2 32.4 40.9
Fat & oil (g 66.7 63.7 65.1 77.3 53.1 65.2 57~68 104 58.6
Animal fat (g) 30.4 17.8 33.0 37.6 23.2 28.4 28.3
Calcium (mg) 545 713 619 646 524 609 600 102 580
Iron (mg) 12.0 15.8 10.9 11.5 9.9 12.0 12 100 10.9
Vitamin A au) 3,821 2,888 2,789 2,215 2,562 2,855 1,800 159 2,190
Vitamin B, (mg) 0.86 0.96 0.91 0.94 1.01 0.94 0.8 118 1.37
Vitamin B, (mg) 1.06 1.31 1.19 1.22 1.19 1.19 1.1 108 1.29
Vitamin C - (mg) 136 173 116 174 249 169 50 338 134

¥ National Nutrition Survey in Japan (1983)

Table 4. Nutrient intakes in meals.

Menu

I II

il v \

Ene Pro Fat CF Ene Pro Fat CF Ene Pro Fat CF Ene Pro Fat CF Ene Pro Fat CF

Breakfast 506 15.923.6 0.6 472 20.017.7 1.9

Lunch 639 21.312.1 1.5 644 18.817.7 1.4

Afternoon 155 3.1 3.3 0
refreshment

Dinner 883 29.6 31.0 3.1 895 35.8 25.0 2.3

494 26.2 14.7 1.5
713 20.137.1 1.0 740 26.2 38.8 1.1

821 27.113.3 2.1

525 17.322.6 1.3 454 13.214.9 1.7

545 14.213.6 1.2
316 13.311.1 0.1

803 28.915.9 1.7 804 28.113.5 4.3

Abbreviations used : Ene, Energy (kcal) ; Pro, Protein (g) ; Fat, Fat & Oil (g) ; CF, Crude Fiber (g).
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Fig.2. Energy distributions of protein, carbohydrate and fat in meals.

2. BERMEBONDF L ADFEER
30fEN A MO NDF & ADF # BIEL 72, &dh
EWFN LRI O/NEIE T19844F 7 Ad 6,
19854 3 HIcT CTHALZLDTH B, 2D
#ER % Table. 5.1, ¥Y=—Lv 7 X, 7>
E—2Z, ¥¥NY, YxF{ETONDFREIT,
CFEN3.0~3.9fFIcL ) (4 7 7icBWwTid
6.2fFIC b e - 72,
NDFEZEH N~ o —2 EHEESDEN
BRI, A%y, 7)) E—2, Py HLE
7 65.4, 61.8, 40.9%THH . A1) T TT—,
BT T, XY EIR BB RENEETLEDHI,
* AT, RKEPLEILEEN L -2 BORY
Y TNDF& &3 5.26g7100g () T 4
R EERETH 72, LrL, ~3
e —20D e HEIEII3.4% T IR ED IV
Q—2 L) TP LERINTEY, v417
T OMHEMB L E Be - 72,

$E 5D NDFEIZ. B L7V % iz X
TREZRTINE, ENT 2 DEH -7,

HIEBEICZ D L ) BRENTEDIZ, FEMHE
DYLFEREET, AE, M YoME, Eio, K
SEEB L UMBESEGEE LT, R LRFD
K& X, @i BROBDNTITA7 40T —
(3G—3) & 7T AMHMEEAM (EPEEHKGA200)
DFERADECDEEE L CHEBENTWS, K
£ HEL® ICINEEFEOREFTHILEIN, E
BEIF 2 F VB HFEIREINTHE,

3. EFAMBRILFONDFE S LUCFE

5 DDBILAONDF& & CF&% Table 6. 2
KL 72, EFIUBLAONDF&EZ, 1 BHSOER
D &S JIE L 187 NDFE & &t O NDF
Ml 58724 D L IFIFEITIEML 72,

‘Table 1, 2, 3, 6 »LBLYZ k) ICH
HERIZ., B2 THICKD , 20gFEICE
YRR b L7z, SRR L 7283 NDF & CF
D 1HDIER R, NDF 5°9.69g~14.47¢g, C
F#4.1~7.3g D& T, %1000kcal %) ND
F#5.6g, CF»°2.6g Th-o72, L0 %,
B L | C156~19g/ HO B2 ¥ F L v



Table 5. Contents of NDF and ADF in foodstuffs.

NDF Compositions (%)

a) b) ¢) d) Cellulose
I\(IOZI; A(ZF)\ l\i]oj/f; }?%}; Hemicellulose L'& . CF?
ignin
String beans (pod) 1.41 1.09 11.66 9.02 22.7 77.3 0.8
Chingentsuai 1.01 0.94 12.03 11.21 6.9 93.1 0.6
Carrot 1.42 1.30 14.77. 13.47 8.5 91.5 1.1
Parsley 2.04 1.65 14.30 11.57 19.1 80.9 1.5
Italian broccoli 2.18 1.77 13.29 10.80 18.8 81.2 1.1
Spinach 1.50 1.09 15.60 11.40 27.3 72.7 0.8
“Mitsuba” 1.20 1.09 19.46 17.72 9.2 90.8 0.9
Head lettuce 1.38 1.16 16.49 13.81 15.9 84.1 0.4
Kidney beans (pod) 1.58 1.57 19.40 19.28 0.6 99.4 0.9
Green peas 10.67 4.08 42.05 16.08 61.8 38.2 2.7
Cauliflower 1.33 0.91 12.98 8.91 31.6 68.4 0.8
Cabbage 1.81 1.14 22.92 14.43 37.6 62.4 0.6
Lettuce 0.92 0.87 16.30 15.40 5.4 94.6 0.5
Cucumber 0.46 0.45 12.75 12.43 2.2 97.8 0.4
Sweet pepper 1.41 1.33 21.67 20.41 5.7 94.3 0.8
Okra 1.61 1.48 15.0 13.90 8.1 91.9 1.0
“Kaiwaredaikon” 0.96 0.85 12.70 11.21 11.6 88.4 1.1
Welsh onion 0.97 0.83 11.23 9.55 14 .4 85.6 0.8
Bean sprouts 1.27 1.02 14.14 11.34 19.7 80.3 0.6
Eggplant 1.26 0.96 19.05 14.43 23.8 76.2 0.7
Onion 0.55 0.42 5.74 4.39 23.6 76.4 0.5
Japanese radish 1.06 0.94 15.97 14.02 11.3 88.7 0.6
Turnip 1.08 0.71 20.35 13.30 34.3 65.7 0.5
Burdock 2.11 1.94 9.24 8.49 8.1 91.9 1.4
Bamboo shoot (canned) 2.99 1.07 45.50 16.34 64.2 35.8 0.5
East indian lotus 6.88 4.65 49.86 6.69 32.4 67.6 0.6
“Fuki” 0.69 0.64 17.57 16.37 7.2 92.8 0.6
“Shiitake” 5.61 1.94 59.30 20.48 65.4 34.6 0.9
“Okara” 5.26 5.08 25.90 25.0 3.4 96.6 3.3
Potato P 1.32 078 6.42 3.80 40.9 59.1 0.4
Brown rice ® 2.67 1.78 33.3 66.7 1.0
White rice # 0.88 0.81 8.0 92.0 0.3
a), b) Percentage of wet matter.
c), d) Percentage of dry matter.
e) Crude fiber from the 4th Japaneses Standard Table of Food Composition.
f) Incubated with pancreatin at 37°C for 24hr. in pH6.8 phosphate buffer before determination of NDF contents.
g) Values obtained from Y.Ayano. (1982)
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Table 6. Contents of NDF and CF in meals.

Menu _
I 11 m v v ¥
Energy (kcal) 2,028 2,166 2,028 2,068 2,119 2,082
NDF () 9.76 14 .47 10.1 9.69 14.16 11.64
CF ) 5.2 5.6 4.6 4.1 7.3 5.4
NDF/1000kcal(g) 4.8 6.7 5.0 4.7 6.7 5.6
CF/1000kcal (g) 2.6 2.6 2.3 2.0 3.5 2.6
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Table 7. Effects of cooking on carrot fiber.*

Sample
Fresh Short cook - Long cook
NDF 12.06+0.98 14.024+2.06 15.44+2.81
ADF 11.024+0.56 12.36+0.66 13.954+0.36
CF 5.22+0.30 6.81+0.35 7.52+0.19

% Values obtained from Matthée and Appledorf (1978)
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