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Development of Dietary Fiber Enriched Menu for the Aged and Analysis of Sensory
and Physicochemical Characteristics

Hae Young Kim*, Ji Hyun Park
Department of Food Science and Nutrition, Yongin University

Abstract

Four dietary fiber enriched menus for the aged were developed and physicochemical were analyzed. Major foods for enriching
the dietary fiber were as following; kimchi & bean sprouts soup and sweet potato for menu 1, chamcheunamul and grape for
menu 2, mushroom and kimchi for menu 3, dried radish leaves and green pepper for menu 4. One portion of calorie,
carbohydrate, protein and fats for the aged were calculated as 567 kcal, 92.8 g, 21.3 g and 12.6 g, respectively based on
recommended daily allowances for adults. Dietary fiber content increased in the menus 1, 2, 3 and 4 were 17.27%, 20.84%,
16.91%, and 23.64%, respectively. The menu 1 had significantly the highest acceptance scores among the rice, soups, side
dishes and overall desirability with the acceptance sores of 4.77, 4.58, 4.62 and 4.69, respectively(p<0.05). Female showed
significantly the higher acceptance scores of all of the enriched fiber menu than those of male. Moisture contents of the boiled
rice with barely in menu 3 had significantly the highest value of all (p<0.05) and the side dishes of all menus did not show any
significant differences at p<0.05. The pH value of boiled rice with barely in menu 3 was significantly the highest and menu 1 of
kimchi & bean sprouts soup had significantly the lowest pH values(p<0.05). Hunter L value was significantly the highest in boiled
rice with barley. The dietary fiber enriched menus were successfully developed for application and standardization in the meal
service planning for the aged as one of trials of basic data collection
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<Table 1> Dietary fiber enriched menu and nutritional analysis for the aged?)

Standard meal unit(g) Enriched dietary fiber meal unit:(g) Nutritional Analysis
(one person) (one person) (100 persor) Nutrition ~ Standard  Enriched
Menu 1 boiled rice with five grains  boiled rice with five grains  boiled rice with five grains Calorie (kcal) 553.22 567.49

rice 32 glutinous rice 24

rice 32 glutinous rice 24 rice 3200 glutinous rice 2400

durra 8 glutinous millet 8 durra 8 glutinous millet 8 durra 800 glutinous millet 800z
red bean 8 soy bean 5.6 red bean 8 soy bean 5 red bean 800 soy bean 500 Carbo-hydrate (g) 90.40 94.29
kimchi & bean sprouts soup kimchi & bean sprouts soup kimchi & bean sprouts soup
cabbage 40 bean sprouts 40 cabbage 50 bean sprouts 50 cabbage 5000 bean sprouts 5000
green onion 5 garlic 2 green onion 5 garlic 2 green onion 500 garlic 200 Protein (g  23.77 23.05
salt 0.5 anchovy 0.5 salt 0.5 anchovy 0.5 salt 50 anchovy 50
steamed egg steamed egg steamed egg
egg 37.5 carrot 7.5 egg 25 carrot 5. egg 2500 carrot 500
sesame oil 2 green onion 1  sesame oil 3.5 green onion 1 sesame oil 350 green onion 100 Fat () 14.28 14.53
salted shrimp 1.5 salted shrimp 1 salted shrimp 100
seasoning eggplant seasoning eggplant seasoning eggplant
eggplant 60 sesame oil 3.5 eggplant 70 sesame oil 3.5 eggplant 7000 sesame oil 350 Sodium (mg)  1560.40 1736.63
soy bean 3 green onion 3 soy bean 3 green onion 3 Soy bean 300 green onion 300 dietary
garlic 2 hot pepper powder 0.5 garlic 2 hot pepper powder 1.5 garlic 200 hot pepper powder 150 Fiber (g) 11.58 13.58
salt 0.6 powder sesame 0.5  salt 0.6 powder sesame 0.5  salt 60 powder sesame 50
kakdugi 50 kakdugi70 kakdugi 7000
steamed sweet potato 60 steamed sweet potato 70 steamed sweet potato 7000
Menu 2 boiled rice with miscellaneous boiled rice with miscellaneous boiled rice with miscellaneous Calorie (kcal)  556.61 566.0
grains grains grains
rise 56 durra 8 rise 56 durra 8 tise 5600 durra 800
glutinous millet 8 glutinous millet 8 glutinous millet 800 Carbo-hydrate (g) 84.66 92.10
red bean 8 red bean 8 red bean 800
potato soy bean curd soup potato soy bean curd soup  potato soy bean curd soup Protein (g) 23.50 22.19
potato 25 potato 25 potato 2500
soy bean curd 20 soy bean curd 20 soy bean curd 2000
radish 10 radish 10 radish 1000 Fat () 14.45 13.31
Korean soy bean paste 7.5  Korean soy bean paste 7.5 Korean soy bean paste 750
onion 5 green onion 5 garlic 0.5 onion 5 green onion 2.5 garlic 0.5 onion 500 green onion 250 garlic 50
fried croaker fried croaker fried croaker
croaker 45 soy oil 0.5 salt 0.5  croaker 35 soy oil 3 Salt 0.5 croaker 3500 soy oil 300 salt 50
chamcheunamul chamcheunamul chamcheunamul
chumcheu 52.5 chumcheu 70 chumcheu 7000 Sodium (mg) 1628.38  1675.64
Korean soy bean paste 3.75  Korean soy bean paste 5 Korean soy bean paste 500
sesame oil 3 sesame oil 4 sesame oil 400
Korean red pepper powder 0.38 Korean red pepper powder 2 Korean red pepper powder 200 dietary ~ Fiber (g) 7.87 9.51
green onion 0.75 green onion 1 green onion100
garlic 0.38 salt 0.38 garlic1 salt 0.5 garlic 100 salt 50
kimchi 60 grape 100 kimchi 60 grape 140 kimchi6000 grape 14000
Menu 3  boiled rice with barely boiled rice with barely boiled rice with barely Calorie (kcal)  551.55 566.30
rice 72 barely 8 rice 72 barely 8 rice 7200 barely 800
mushroom soup mushroom soup mushroom soup
cabbage 30 gill fungus 20 cabbage 30 gill fungus 20 cabbage 3000 gill fungus 2000  Carbo-hydrate (g) 89.24 94.73
n.tari mushroom 20 p'yogo 5 n. mushroom20 p. mushroom 10 n. mushroom 2000 p.mushroom 1000
onion 7 Korean red pepper  onion 7 korean red pepper  onion 700 korean red pepper
powder 1 soy sauce 2 green-  powder 2 soy sauce 2 green  powder 200 soy sauce 2
onion 2 garlic 1 onion 2 garlic 1 green onion 200 garlic 100
stewed chicken stewed chicken stewed chicken Protein (g) 23.47 23.68

chicken 40 potato 15 carrot 10
pimiento 3 p'yogo mushroom 3

chicken 30 potato 15 carrot 10 chicken 3000 potato 1500
pimiento 10 p'yogo mushroom 8  carrot 1000 pimiento 1000
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p. mushroom 800 green onion

gl. starch syrup 5 soy oil 35 gl. starch syrup 5 soy oil 5 500 soy sauce 500 Fat (g) 14.46 13.87
suger 2.5 ginger 2.5 suger 2.5 gnger 2.5 gl. starch syrup 500
rice wine 1 rice wine 1 soy oil 500 suger 250 ginger 250
black pepper 0.5 garlic 0.5 black pepper 0.5 garlic 0.5 rice wine 100 bl.pepper 50 garlic 50
seasoning Sweet potato stem  Seasoning sweet pofato stem  seasoning sweet pofaio stem Sodium (mg)  1660.18 177517
sweet potato stem 65 sweet potato stem 70 sweet potato stem 7000
Korean red pepper paste 5 Korean red pepper paste 5 Korean red pepper paste 500 dietary  Fiber (g) 8.16 9.54
green onion 5 suger 3.5 green onion 5 suger 3.5 green onion 500 suger 350
sesame oil 4 powder sesame 2 sesame oil 3 powder sesarne 2 sesame oil 300 powder sesame 200
soy saucel garlic 1 salt 0.5 soy saucel garlic 1salt 0.5  soy saucel00 garlic 100 salt 5
kimchi 60 kimchi 70 kimchi 7000
Menu4  boiled rice with glutinous millet boiled rice with glutinous millet boiled rice with glutinous millet Calorie (kcal)  567.83 566.05
rice 52 glutinous millet 16 rice 52 glutinous millet 16 rice 5200 glutinous millet 1600
glutinous rice 12 glutinous rice 12 glutinous rice 1200
dried radish leaves soup dried radish leaves soup dried radish leaves soup
radish 25 soy bean pastel5 radish 40 soy bean paste15  radish 4000 soy bean paste1500  Carbo-hydrate(g) 92.58 94.44
green pepper 3 garlic 0.5 green pepper 10 garlic 2 green pepper 1000 garlic 200
anchovy 2 green onion 3 anchovy 1 green onion 5 anchovy 100 green onion 500
red pepper paste sauce pork  red pepper paste sauce potk  red pepper paste sauce pork Protein (g) 21.19 22.23
pork 30 onion 10 pork 30 onion 10 pork 3000 onion 1000
red pepper paste 4 garlic 25 red pepper paste 4 gatlic 25 red pepper paste 40 garlic 250
green onion 2.5 sesame oil 2 green onion 2.5 sesame oil 1.5 green onion 250 sesame oil 150 Fat (9) 1317 12.13
ginger 0.5 glutinous starch ginger 0.5 glutinous starch ginger 50 glutinous starch syrup 50
syrup 0.5 black pepper 0.05  syrup 0.5 black pepper 0.05  black pepper 5
Korean lettuce and green pepper  Korean lettuce and green pepper  Korean lettuce and green pepper Sodium (mg)  1742.71 1726.99
lettuce 48 green pepper 15 lettuce 50 green pepper 30 lettuce 5000 green pepper 3000
Korean soy bean paste 10 Korean soy bean paste 10 Korean soy bean paste 1000
Korean hot pepper paste 5 Korean hot pepper paste 5 Korean hot pepper paste 50 dietary  Fiber (g) 791 9.78
sesame oil 3 green onion 2 sesame oil 2.5 green onion 2 sesame oil 250 green onion 20
garlicl ginger 0.5 garlic] ginger 0.5 garlicl ginger 50
Korean hot pepper powder 0.5 Korean hot pepper powder 0.5 Korean hot pepper powder 50
yeolmuKimchi 50 yeolmuKimchi 50 yeolmuKimchi 5000
water melon 200 water melon 200 water melon 20000
DSoftware of Nutritional Analysis Program (Korean Nutrition Society 2005)
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<Table 2> General characteristics of the subjec

Frequency (%)
Menul Menu?2 Menu3 Menu4
N NO) N N(%)
age
<75 48 (41.70) 50 (41.70) 47 (44.00) 56 (45.90)
76<age<80 43 (3740) 44(3670) 30(28.00) 26 (29.50)
81< 27 (2090) 26 (21.60) 30(28.00) 30 (24.60)

total 115 (100.00) 120 (100.00) 107 (100.00) 122 (100.00)

sex

male 49 (42.60) 58(48.00) 41(3730) 52 (42.60)
female 66 (57.40) 62(52.00) 66 (62.70) 70 (57.40)

total 115 (100.00) 120 (100.00) 107 (100.00) 122 (100.00)
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<Table 3> Acceptance test!) of dietary fiber enriched menu? for

the aged Frequency (%)

Menul Menu2 Menu3 Menu4
Rice 47740502 4204050 4.35+0.51b 4.2540.59b¢
Soup 458+0.692 421+0.50c 4.371+052b 4.2540.64b¢
Side dish 4.62+0.602 4.28+0.560 4424053 4.34+£0.60
Overall 4.694+0542 4.18+0.49c 436+052b 4.29+0.57b¢

D Duncan test; The same letters in a row are not significantly
different

( p<0.05)

2) Menu 1: boiled rice with five grains, kimchi & bean sprouts
soup, seasoning eggplant, kakdugi, steamed sweet potato ;
Menu 2: boiled rice with miscellaneous grains, potato soy bean
curd soup, fried croaker, chamcheunamud, kimchi grape ; Menu
3: boiled rice with barely, mushroom soup, stewed chicken,
seasoning sweet potato stem, kimchi ; Menu 4: boiled rice with
glutinous millet, dried radish leaves soup, Korean red pepper
paste sauce pork, lettuce and green pepper, yeolmukimchi, water
melon
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<Table 4> Acceptance test!) of dietary fiber enriched menu2) by sex

Rice Soup Side dish Overall
male female t-value male female t-value male female tvalue  male female t-value
Menul 471+058 4.82+043 -1.110* 455+071 4.61+068 -0423 4571068 4.65+045 -0.705 4.67+0.59 4.70+0.50 -0.232*

Menu2 4094047 4311006 -2.486* 4.09+047 432+050 -2.651" 4194054 4352058 -1.612 4.07+045 429049 -2.557*
Menu3 4304056 4.39+049 -0982 432+057 441+050 -0.883 4.34+057 4481050 -1356 4.29+£0.56 4.40+0.49 -0.982
Menud 408+0.05 4.37+£052 -2785 406+073 4404052 -3.032 4171062 4464056 -2.661 4.12+058 4412052 -2.969

D Significantly different by the T-test (*p<0.05 **p<0.01)

2 Menu 1: boiled rice with five grains, kimchi & bean sprouts soup, seasoning eggplant, kakdugi, steamed sweet potato ; Menu 2: boiled
rice with miscellaneous grains, potato soy bean curd soup, fried croaker, chamcheunamul, kimchi grape ; Menu 3: boiled rice with
barely, mushroom soup, stewed chicken, seasoning sweet potato stem, kimchi ; Menu 4: boiled rice with glutinous millet, dried radish
leaves soup, Korean red pepper paste sauce pork, lettuce and green pepper, yeolmukimchi, water melon

<Table 5> Moisture content?) and pH of dietary fiber enriched menu2)

Menu Rice Soup Side dish Kimchi& Dessert
Menu 1 61.00+0.500 96.97 £0.902 83.23+2.102 75.05+14.55b
, Menu 2 57.67+0.76° 93.3340.29¢ 76.92+8.05 79.67 £12.412b
Moisture (%) -

Menu 3 65.50+0.502 96.5040.002 74.08+15.642 00.67+1.132
Menu 4 55.83+1.04d 95.004:0.00b 73.88+1.512 89.50+1.84a
Menu 1 6.79+0.01b 5.12+0.01d 6.69+0.91a 53441.132
H Menu 2 6.83+0.23b 5.66+0.10P 6.331+0.432b 483+1.252
P Menu 3 6.89+0.042 5.82+0.03 6.17+0.062b 5.97+0.74a
Menu 4 6.67£0.09¢ 5.61+0.01¢ 5.81+0.18> 5.34+0.962

D Duncan test; The same letters in a column are not significantly different (p<0.05)

2 Menu 1: boiled rice with five grains, kimchi & bean sprouts soup, seasoning eggplant, kakdugi, steamed sweet potato ; Menu 2: boiled
rice with miscellaneous grains, potato soy bean curd soup, fried croaker, chamcheunamul, kimchi grape ; Menu 3: boiled rice with
barely, mushroom soup, stewed chicken, seasoning sweet potato stem, kimchi ; Menu 4: boiled rice with glutinous millet, dried radish
leaves soup, Korean red pepper paste sauce pork, lettuce and green pepper, yeolmukimchi, water melon

H331(p<0.05), AT 28] gAHFFEEI0] 4,219 ghog 7]

S=7b 7H vhA 9ot E 9l v V) s e Ad 19) A
Ak 7R UEO] thE Alnhe] uhabhch $-92 02 £2 7|3
4,625 2ATHp<0.05), °+= Ahn (2000)0] 4] Q1o YEAE
T4 76.40%= 713 wrhal B gt 9o} njsadt Axjolc),
Al 2, Al 3, Altkq 9] vbte] 713 e 4 2870 A 4,427 L.
Z FHQ 2polE HolA] Yottt E3] Ajdk 29| z7]Fol9}
HUE ukte] 7|35 ohE vk Hlsle] WA HrtE Ak
& HYET o]k o} Hawrt =7 doitts A3k Han S
1998; Kim & Back 2006)2+ YA|gtc}, Hyk&9l 7| S = At
10] SoHog 7} =2 4 6974 VY C.8(p<0.05), T T}
SoRL Atk 30] 4,364 0E L2 7|3 TS Byt

Alo] A ZstAlcre] tist 7| S 28 Ao] wa) T-test &
gt A3t (Table 49 2o, W72 Hy A4 7|3 xo)A =
19} o Zutat 29| Zhautof Al o2l le) 7| B % H47) 7}
F 4,829 4.3102 YRI=019] 7|3 H4: 4,71(p<0.05)3}
09(p<0.0DE FH 22 A FYrE|Qict, FHoA = Al
28] FAFELAGSA] o] Afeglo] PRl Tt fo]F 0
=2 A4S HYAtHp0.01), ¥Fol s Zhzhe] Alcke) o
W A 71529 Foapt gloteh ARkl Vs E oAl
1ozt A5k 20§ 4] oAfizlo] Zhzh 4,70 3 4,299] FHo g

N
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>

A 1=919] 712221 4,67(p<0.05)T 4.07(p<0.0D) Bt =2 7]
=S Uehfqlh

3. olststd EY

Alo] A4 7oA 4%:9] B33 pHE (Table 5) 9
o, WRY eEEErS A 39 By 65.50%2.2 $-93
S 2 7 A BHEL O theo R A 19 oxy
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A 1, Ald 2, Al 3, Atk 4= 24 75.05%, 79.67%,
90.67%, 89.50%] x5 WEbH Tt B9 pHE At 49]
ApzRro] 6,672 FH o8 7H4 vhA Lehton Atk 39 &
2|5e] 6,898 2 {93 0 2 713 &2 25 HYrh(p<0.05),
TROIM = A 39 BiAlZo] 5,82% FoHoE A1 B9kT
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<Table 6> Hunter values?) of dietary fiber enriched menu?)
Menu Rice Soup KDH:SC:;fI
Menu 1 18.03+023b 23.05+0.03¢ 157240.68¢ 60.62+10.072
Menu 2 6.65+0.24¢ 204610774 3.16+9.09d 50.73+1.512
Menu 3 23.66+0.962 57.42+032: 23.50+4.09> 49.37+0.20%
Menu 4 17.76+0.74b 33.02£0.05b 41.711+0.322 50.03421.132

Side dich

3

Menu1 38240202 9604035 482+037@ 12974515
, Menu 2 4004£139%8 511+£062¢ 561+£3908  14.32+1.802
Menu 3 6.324+0.83b 6.75+0.05> -3.67+4.81> 1597+0.152
Menu 4 2.87+0428 20040224 59340972  15.18+0.192

Menu1 74440198  23.66+£003¢ 1001+0.42¢ 2450+2.05b
Menu 2 62410420 171320764 3.09+4.26¢  37.33+0.302
Menu 3 7.37+030¢  30.684+0.162 15.26+504P 37.59+0.122
Menu 4 7.00£0.712b 29.79+005b 26.54+2.68¢ 27.98+7.63b

D Duncan test; The same letters in a column are not significantly
different (p<0.05)

2 Menu 1: boiled rice with five grains, kimchi & bean sprouts
soup, seasoning eggplant, kakdugi, steamed sweet potato ;
Menu 2: boiled rice with miscellaneous grains, potato soy bean
curd soup, fried croaker, chamcheunamul, kimchi grape ; Menu
3: boiled rice with barely, mushroom soup, stewed chicken,
seasoning sweet potato stem, kimchi ; Menu4: boiled rice with
glutinous millet, dried radish leaves soup, Korean red pepper
paste sauce pork, lettuce and green pepper, yeolmukimchi, water
melon

3 L, Light scale (100= pure white, 0 = black); a, redness(+100 =
red, -80=green); b, yellowness(+70 = yellow, -70 = blue)
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