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Development of Calcium Enriched Menu for the Aged

Hae Young Kim*, Hee Jung Kong
Department of Food Science and Nutrition, Yongin University

Abstract

The objectives of this study were to develop calcium enriched menu for the aged and to investigate physicochemical
characteristics and consumer acceptances of the menus. Four kinds of the menu were developed with emphasis on calcium
enriched food materials of red pepper leaves seasoned vegetables for menul, shrimp for menu2, anchow for menu3, seaweed
for menud. one portion of calorie, polysaccharide, protein, fats and calcium for the aged were calculated as 567kcal, 92.8q,
21.3g, 12.6g 233.1mg, respectively based on the recommended daily allowances for adults. Calcium content increased in the
menus 1, 2, 3 and 4 were 19.9%, 13.6%, 9.8%, and 12.6%, respectively. Acceptance test showed significantly the highest
scores in menu 2. The pH values of cooked barely rice had significantly the highest and glutinous millet rice had significantly the
lowest value of all(p<0.05). The hunter lightness{l) values of barely rice in menu 1, radish soup in menu 1, chopped roast
chicken in menu 4 and radish salad in menu 2 had significantly the highest values of all(p<0.05). The calcium enriched menus for
the aged were successfully developed and these data could be used as basic informations for the improvement in health and life of
the aged.

Key Words : calcium enriched menu, aged

1. A 2 ojof gtzlon olF THF UPAHAE 2l A7t

uto] 2t Hrt, gtd Zhg o feuet ARbEo] HE
23 Evets AR HebEl gerio] FF 7] 4% 571 F9 shtE 97 7] o g1t lcolE oA 9l

Aol whet ojZ Aol gHaEal JYdE L AP0 o] Zrad ¥l 53] ZRHI Utk A Y 7 @o
Mg gt IR PEFpgo] gorpoem 1 AT ZA8t= F7)ARA 99%0)4o] wWet oo Fof Qi
AT Hgo] FA} F7FSEAL QrhAFFHe BAGE M2 1% HE 233 Az oo Faxo] gy, E3
2000). 17t =go] AA Hrpe AL oW WA Hh S0l HL o7 FAHTE AM Tl B35 1 F
25k dolit e wolgo] ohA HEe erowA AR}E a4l ZxEI vk ayate] At deg A
FABHA] 2w 23]y 4o é‘ol st d 4 9lom = AT2e =k FSAH HHT A7 (Lee IH
7}e) o2 Ao wrfst AL 72 A HohHavlik 2002)7 S=AG A w919 AFa FFH A" =4
1992). F-gvtet el Y *E!ﬂ{ ZApol| e phe At (Cha BK 2005), A4 welo] ojok 2l AzpAbef A}
oA AutH o AT AFHHL FFAET (Kwan JS 2003)5°] lov] ngzte] Agsi7o] &
vg] Folyz), oA zhe dlEpTle] Aol dFHw AgAtaes Ao o =7t AA7j59 Apo]
HEol AAE A, ol A A A AA dgrt Kot (Kang HK 2002), JdFHA] wle] Axyatat 4)4g
= AEY) Fuht w2 g4 goase) 2REY =Tt o Az A Fo) AdthWoo KJ 5 2002), E3t g
g SHHoR mefsfof stZlct, 3 HelAol AHetE = S et Aleke] 9o et A AFEE =98 A

AefAle FHECHE 2419f AT} ko] HAFd 4= 9l 7hguiEgAle] 27 vy 9 A3z o] wE o]3}stE
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Menu 1 Menu 2 Menu 3 Menu 4

<Figure 1> Example of calcium enriched menu?).

Menu 1 : barely rice, radish soup, saury hard-boiled food, red pepper leaves seasoned vegetables, kimchi, melon ; Menu 2 : cereals
rice, uncurdled bean curd a post stew, the stalk of a garlic and shrimp roast, radish salad, kimchi, banana ; Menus3 : kidney bean rice,
egg and green onion soup, meatball, anchovy roast, kimchi, yogurt(liquid) ; Menu4 : glutinous millet rice, seaweed soup, chopped roast
chicken, bean sprouts, kimchi, yogurt

o ESA E2 W3l So| Qo (Kim HY 5 2003) Al S0 47 FHOE AT, RA= 53 HRE o
54 A”AI S 7Xe 24w 2 AEz2d gt o 1382 o9 ghglt}, 372 EEolrt, 532 ufj¢
of Wit AFE2= Y 5(2003), FAE 5(2003), olttE FEAsH T
A4 5(2005), 34 5(2001) 771 21 F Qi)
IR 2F ARR]of] 2R Aol A o] A" =qlol W A 3. Alttol oltetd E4
T7F Ee] AR e YA, P AHAE Q5 A o|gletd] 54 A2 d¥d Ad 24& dl8l FdY =
NS o)Est Aot B AP gukdoez B g SAF o] &kt E3 5419 HAm A4S 9]
st 3 Seglk W2 ded A3ste] @5y 754 Aol EA o] gho] 2 FA2 A5 o] @A ofo]A
Al sk o]3tekA B4 dEste] o] 2 E S dhiof Hslglon wdh Sl 2o EstHA
A &9l 71& ARE AlFstaat gtok Adstlct
1. 348 gl 4t 1) 23, pH, 9=
S (Water Content)-Z 110C 2E(Convection
1. ATt Jiiat AlEHUTL B2M Oven J—-FOVI, Jeil, Seoul)olA A& 2g2 #3iA At
Zhg 7ot AldE 1R buxtE 4o R HEXAE A Ao 33 ol wHE Aot pHE 7 Atk
Algte] 22 A=Y 9 2005)8 HQ 24 uig AR 10ge] FHS 40mLS Yo F4s &
° 2 Jhtstdchi A& G 9 2006). BE At YiFs 191 Homogenizer2 H7 Zo} filter paper(Whatman
£ 712 Adhg Ao R Aol Al FAAE V&0 No.6, Whatman, England)® #AE % Adsigict 4
2 gho] AL =19 19 GRS AL ST AAMEE B 247 20mLE AFSFAIL ofo]A o] Fof 9= of
2 3% F HAHE 302 o] Atetrt Awhe] o o|AEtAof B3l pH meter(Corning pH Meter
FAHE E AL Can-pro 2(Korean Dietetic 440, USA)E A2ofA] 33] o] vk Z43qrt, g%
Association 2000) Z21H-E AHE- oFTH R 99 U o R ARE FH5t ALA(SS-
31A, Sekisni, Japan)Z 33] o]} uki =23}9)
2. 7ISE ZA}
Zg7dst Ade] g3t 7|3x RAbs BUE Al 2) =9 248
AT A BAF| A AAEG o EX]3|3 24l =9 24E FAE Yol AERE FE 1ml& FHshych
A ok BAIRE AR A xejaby 9 ujd gAE Abbe Brix Meter(Now ,Tokyo, Japan)Z ©]-&3to] 3
Soto} Sl A AFEA 47 AtE 72k 2AEY 3] o4t vHE &3 shgdc,

on] YAIE vPT oAl 10l HES Hatoz B %
[e] [e]

L= 1
o] djeheAl 3elat SHAY 19lo] gae g uE

Jje) Btol
(=3 = 4L B o

2 AT RARREY] ARRAREES 9] EE9] Ay} Z AR Mz B3 MAA(Color JC801, Color
Wol& 7|A8lg e 7|5 & b = vkzk 9 AHubA ] 7] Techno System Co., Ltd., Japan)g§ AH&3}H,
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<Table 1> Dietary calcium enriched menu and nutritional analysis for the aged using can-pro 21)

SStandard meal unit:(g)

Enriched calcium meal unit:(g)

Nutritional Analysis

(one person) (one person) (100 person) Nutrition  Standard Enriched
Cooked rice with barley Cooked rice with barley Cooked rice with barley Calorie 562.2 571.2
rice 72 barley 8 rice 72 barley 8 rice 7200 barley 800 (kcaD
Radish soup Radish soup Radish soup
Rdish 52.5 green onion 3 Rdish 52.5 green onion 3 Rdish 5250 green onion 300 Carbo-

Sea tangle 3.75 soy sauce Sea tangle 3.75 soy sauce Sea tangle 375 soy sauce 150 hydrate 91.2 92.2
1.5 garlic 1.5 salt 0.38 1.5 garlic 1.5 salt 0.38 garlic 150 salt 38 @
Saury hard-boiled food Saury hard-boiled food Saur y hard-boiled food
Saury 49 radish 3.5 onion Saury 49 radish 3.5 onion 0.7 Saury 4900 radish 350 onion
0.7 Soy sauce 1.4 clear Soy sauce 1.4 clear strained 70 Soy sauce 140 clear Protein 222 228
strained rice wine 3.5 pepper rice wine 3.5 pepper 1.4 strained rice wine 350 @
1.4 green onion 7 garlic 2.1 green onion 7 garlic 2.1 pepper 140 green onion 700
Menu 1 Pepper powder 28 red Pepper powder 28 red garlic 210 Pepper powder 2800
pepper 0.7 ginger 7 pepper 0.7 ginger 7 red pepper 70 ginger 700 Fat (g) 13.3 13.3
Red pepper leavesseasoned Red pepper leavesseasoned  Red pepper leavesseasoned
vegetables vegetables vegetables
Pepper leaves 51.1 soy sauce Pepper leaves 61.25 soy Pepper leaves 6125 soy sauce
2.19 green onion 1.46 garlic  sauce 2.19 green onion 1.46 219 green onion 146 garlic
1.10 garlic 1.10 Pepper powder 110 Ca (mg) 237.8 2613
Pepper powder 0.51 sesame .51 sesame oil 3.65 salt 18
oil 3.65 Powdered sesame ~ Powdered sesame 1.10 Pepper powder 51 sesame
1.10 salt 0.18 oil 365 Powdered sesame 110
salt 0.15 Sodium 18184 1885.4
kimchi 60 kimchi 60 kimchi 6000 (mg)
melon 150 melon 150 melon 15000
Boiled rice and cereals Boiled rice and cereals Boiled rice and cereals Rice
Rice 56 millet 8 glutinous 8  Rice 56 millet 8 glutinous 8 5600 millet 800 glutinous Calorie 563.6 567.9
red bean 8 red bean 8 800 red bean 800 (kcaD
Uncurdled bean curd a post  Uncurdled bean curd a post  Uncurdled bean curd a post
stew stew stew
Uncurdled bean curd 45 egg  Uncurdled bean curd 45 egg  Uncurdled bean curd 4500 egg
22.5 kimchi 9 pork 9 onion 9 22.5 kimchi 9 pork 9 onion 9 2250 kimchi 900 pork 900 onion
Short-necked clam 4.5 Shornt-necked clam 4.5 900 Short-necked clam 450
green onion 2.3 garlic 1.1 salt green onion 2.3 garlic 1.1 salt green onion 230 garlic 110 Carbo-
0.9 Powder pepper 0.68 0.9 Powder pepper 0.68 salt 90 Powder pepper 68 hydrate 225 234
sesame oil 0.45Pepper 0.05  sesame oil 0.45Pepper 0.05  sesame oil 45 Pepper 5 (@
The stalk of a garlic and The stalk of a garlic and The stalk of a garlic and Protein (g) 95.5 95.5
Menu 2 shrimp roast shrimp roast shrimp roast
The stalk of a garlic 37.5 The stalk of a garlic 37.5 The stalk of a garlic 3750 onion
onion 15 shrimp 5 garlic 4.5 onion 15 shrimp 6.5 garlic 1500 shrimp 650 garlic 450 Fat (@) 11.8 119
sesame oil 3.75 Soy sauce 2.25 4.5 sesame oil 3.75 Soy sauce sesame oil 375 Soy sauce
green onion 0.38 Powder 2.25 green onion 0.38 Powder 225 green onion 38 Powder
pepper 0.38 sesame 0.38 pepper 0.38 sesame 0.38 pepper 38 sesame 38 Ca (mg) 231.3 262.8
Radish salad Radish salad Radish salad radish
radish 14 green onion 0.4 radish 14 green onion 0.4 1400 green onion 40 sugar
sugar sugar 60 red pepper powder 20 Sodium (g) 13365 13467
0.6 red pepper powder 0.2 0.6 red pepper powder 0.2 garlic 14 sesame 40 salt
garlic 0.14 sesame 0.4 salt garlic 0.14 sesame 0.4 salt
kimchi 60 kimchi 60 kimchi 6000
Banana 100 Banana 100 Banana 10000
Cooked rice with barley Cooked rice with barley Cooked rice with barley Calorie 570.6 576.6
rice 72 kidney bean 8 rice 72 kidney bean 8 rice 7200 barley 800 (kcaD
Menu 3 Egg and green onion soup  Egg and green onion soup  Egg and green onion soup
Egg 18 onion 6 Egg 18 onion 6 Egg 1800 onion 600 Carbo-
Green onion 6 anchovy 0.6 Green onion 6 anchovy 0.6 Green onion 600 anchovy 06 hydrate(g) 91.9 91.9



1. AE Jignt AEFAT 24

e 743kt g anRg AdviRks A3 Ao &
AR E 7|E0 2 AAE 919] 14 Fuke AARE Ay
AF2 567kcalojl o) T 92.80g, ©ild 21.25g,
A4 12.59go]ct, Z&e] 14 AAHE#E o9 oFd
AeH(2000. 72 HAD F =AW 700mgS 302
Lol Al4bste] 233.10mg o2 A3t Zhs 13k 4
2 kolAde gt VZxE Axd AREHG 9
2005)4 =2 HZeE 2l SAES SHeE 139
UE, A, B3], 09 AFstste] 4789 Aahe shiekgl
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Sesame oil 0.9 salt 1.8 Sesame oil 0.9 salt 1.8 Sesame oil 90 salt 180
garlic 1.2 garlic 1.2 garlic 120
Meatball Meatball Meatball Protein (g) 215 227
Pork 16 bean curd 12 onion Pork 16 bean curd 12 onion  Pork 1600 bean curd 1200
2 egg 8Wheat flour 0.4 2 egg 8Wheat flour 0.4 onion 200 egg 800 Wheat
carrot 0.4 soy oil 4 Salt 2 carrot 0.4 soy oil 4 Salt 2 flour 40 carrot 40 soy oil 400
garlic 0.2 pepper 8 garlic 0.2 pepper 8 Salt 200 garlic 20 pepper 800 Fat (2) 12.5 126
Anchovy roast Anchovy roast Anchovy roast
Anchovy 6 green pepper 4  Anchovy 8.5 green pepper 4 Anchovy 850 green pepper
Starch syrup 0.4 soy sauce  Starch syrup 0.4 soy sauce 400 Starch syrup 40 soy sauce  Cs (mg) 237.5 260.8
1.2 Sesame oil 2 garlic 2.8 1.2 Sesame oil 2 garlic 2.8 120 Sesame oil 200 garlic 280
kimchi 60 kimchi 60 kimchi 6000 Sodium 1626.4 1707.7
Yogurt(liquid) 150 Yogurt(liquid) 150 Yogurt(liquid) 15000 (€3]
Boiled glutinous millet Boiled glutinous millet Boiled glutinous millet Calorie 557.3 565.8
Rice 52 glutinous millet 16  Rice 52 glutinous millet 16 Rice 5200 glutinous millet 1600 (kcaD)
glutinous rice 12 glutinous rice 12 glutinous rice 1200
Seaweed soup Seaweed soup Seaweed soup Carbo
Seaweed 2.75 sesame oil 1.7 Seaweed 6 sesame oil 1.7 Seaweed 600 sesame oil 170 -hydrate 929 94.3
Garlic 17 soy sauce 0.85 salt  Gairlic 17 soy sauce 0.85 salt  Garlic 1700 soy sauce 85 salt @®
0.5 0.5 50 Protein (g) 206 21.2
Chopped roast chicken Chopped roast chicken Chopped roast chicken
Chicken 30 potato 25 carrot  Chicken 30 potato 25 carrot  Chicken 3000 potato 2500
10 onion 10 korean hot 10 onion 10 korean hot carrot 1000 onion 1000
Menu 4 pepper paste 5 Sesame oil  pepper paste 5 Sesame oil 1  korean hot pepper paste 500 Fat (g) 122 12.4
1 garlic 2.5 sugar 1 ginger garlic 2.5 sugar 1 ginger 0.5  Sesame oil 100 garlic 250
0.5 sesame oil 0.5 Soy sauce sesame oil 0.5 Soy sauce 0.5 sugar 100 ginger 50 sesame
0.5 pepper 0.25 pepper 0.25 oil 50 Soy sauce 50 pepper 25 Ca (mg) 239.8 269.9
Bean sprouts Bean sprouts Bean sprouts
bean sprouts 31.5 green bean sprouts 31.5 green bean sprouts 3150 green
onion 1.35 salt 0.45 garlic onion 1.35 salt 0.45 garlic onion 135 salt 45 garlic 23
0.23 0.23
" soy oil 0.45 soy oil 0.45 soy oil 45 Sodium 14487  1627.0
kimchi 60 kimchi 60 kimchi 6000 ®
Yogurt 150 Yogurt 150 Yogurt 15000
DSoftware of Nutritional analysis program(Korean Nutrition Society)
L(lightness), a(redness) ¥ b(yellowness)@& 33| o] FUUYES FAHeRE Hedt 2= 29, w4,
g ZA4s 2% Muo =z WIk(L=98.63, Tz FAsHH. 1EUdUES 51.1goA 61 25gL=
a=0.19, b=-0.67)& AH&-5F3ict, 19.9%%7HA7] A3t Z4-& 237.8mgolA 261.3mgo &
9.9% F7¥stal o ZrEel= 562 2kcalollA]l 571.2kcal
Azt 9 B 2 1.6% 37FoHrt. 1HQ4E 6L95gel Ssle 26
< 141.62mgo 2 AAHH 52.5%F AA7r, 139

L]-g-\—]- e %:%]-Aﬂ HAE_,] AL 9 o} auuo A 7::—/1\—
A stdlon Faxtet dxete HY Y &8 W
Zo] 9o HAE Aafe] 42 PAEc B3 9 b
UtH(Hirayama 1986), EAEA| R 2005 F4%
FaAol 2w T04] o4 W - of w9 FURE 7
27.5%, 9.29%% &4 xAENA UM ohFet 13
Aol 47 Basihn ol Atk Hu2s 49E 3
dog oy, eRRA, B4, WA, shihde
AT vHERAOE S0 A LS 5504 6,552
E 30% Z7tAA Ze7tstAete Jjukst Aat Zgo ofF

2 231.3mgollAl 262.8mglE 13.6% F7tstGon Z+

N JQ N oo
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2. 7|8E =At

24 753} A adfof digh V]S = RAE AAE LT
ZAF giAFALS] AnbHQl EAL (Table 2>+ Zoh, Al
o] & ZAMJAIAE 192 0@ WFibole 75 TOHE %
AR O % EAmele] Hfols 74,864, oAb
019] FFupoji= 76,6145 LrebHTH Atk 18] A4
A dAgLe 754 o]at7) 48.36% % M W ¥ &S A
shoich, A%t 2. 3, 4% ARt 14F 754 o|ste] XAFcA

<Table 2> General characteristics of the subject 9%(Frequency)

Menul  Menu2 Menu3  Menu4

N % N % N % N %
male 59 4836 55 47.40 S6 46.28 55 46.61
female 63 51.64 61 5260 65 53.72 63 53.59
total 122 116 121 118

Gender

<75 59 4836 47 40.52 52 4298 52 44.07
76<age<80 39 31.97 40 3448 37 3058 36 3051

age 8l< 24 1967 29 2500 32 2644 30 2542
total 7570 76.50 7690 7690
male 74.86 76.35 76.07 76.47
average

female 76.61 76.90 77.63 77.21

A7b 74 g B&E ARkt Ald29) & RAMA
A= 116 o2 Hhols 76 5042 RAFEQY 11 2
A Q1] Huol: 76,354, ARl HH Lol
76.90M1& UErWch At 29 713k QY4 T5A] o]
3 ZAFAFRLZE 40.52%, 764 21k 804 o]8te] RALtH
A= 34.48%, 814 B|Tte] A A= 25.00%E U
Efich AH39] F AR 121908 Fduol=
76.90M2 ZAEHSUL 1 F A= HFYols
76.07A), A2 =l Habol= 77,6345 vErRldh 4
39 7EZE ZAMYAIARE 754 ofsl RAF AR}
42.98%, T6A] 3k 804 o]8tY] A dAt= 30.58%,
814 mgte] ZAMHAIRLE 26.44%S UERith ATh49]
F ZAYWEAE 118 o8 Hyfrfolz 76,942 A
A 11 F FARAY Aol 76.47A), oAkl
Hduole 1721418 vetth Adds o2 Adits
g2 oJz2hegle] fETE YRRe]le] b Wokon 754
olat ZAFHAIALZ} 44.07%, 764 23 80A] ©]5ke] AL
A= 30.51%, 81A mlgte] ZAMHAIAE 25,42%S
et odet, Awe] 715 % ZAF AIb= (Table 33t 2
t}

Wl e 7| Bt Ados] FHe] fYHOR e
NBEE BN Aehe] HelH: foiE Rolx)
FeTHp<0.05), HB3Y FETHE FUH o Y
2 J1EEE BEAT H4g FUBE foRE Mol
A opeleh, Rl he 7 BEE Anee) SERAM &

YHOR Y w2 /|BEE HYoo ol Aee B

IH= foAE HolA] okith(p0.05). Z=w F¥4F]
gt 715e 2AFY] APAFoMe FR7F 52 V|3

Hol|oj v]43t AeFS veRdti(Han JS 5 1998). &%
o} Zro. mRchizo] SEuimMA R ZHy S7t FU1E)

L oqAns 21 % v QJoeug(Pee JE 5 1982)

<Table 3> Sensory acceptance test!) of calcium enriched menu2)
for the aged

Menul Menu?2 Menu3 Menu4
Rice 425+£055b 437+038 4.0710.45¢ 4.18+0.54bc
Soup  4.27+0.58 43540402 4.08+0.53¢ 4.191+0.53bc
Side dish  4.3240.58b  4.42+0.422 4.12+0.50c 4.24+0.55b¢
4254056 4.35+0.402 40710480 4.23+0.532

Overall

Dduncan test : The same letters in a row are not significantly
different (p<0.03)

2Menu 1 : barely rice, radish soup, saury hard-boiled food, red
pepper leaves seasoned vegetables, kimchi, melon; Menu 2 :
cereals rice, uncurdled bean curd a post stew, the stalk of a
garlic and shrimp roast, radish salad, kimchi, banana; Menu3 :
kidney bean rice, egg and green onion soup, meatball, anchovy
roast, kimchi, yogurt(liquid); Menu4 : glutinous millet rice,
seaweed soup, chopped roast chicken, bean sprouts, kimchi,
yogurt
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<Table 4> Sensory acceptance test!) of calcium enriched menu?) by gender

Rice Soup

Side dish Overall

Male Female ttest p Male

Female ttest

Male Female ttest p  Male Female ttest p

Menul 435+0.061 4161049 1902 0.60 433+0.63 421+£052 1.189 024 438+0.61 425054 1.197 023 4.331£0.63 4.16+0.49 1.694 0.09
Menu2 4291053 4442053 -1498 0.13 4274053 4431053 -1.562 0.12 4351055 449+0.54-1.448 0.15 427+053 4434053 -1.562 0.12

Menu3 4.02+040 4.11+045-1.295 0.19 4.05+0.44 4.10+£0.36 -0.741
Menud 4.10+0460 425+0.44-1.752 0.08 4114050 4.27+0.54 -1.665

046 407+042 417+£042-1.281 0.20 4.04£0.42 4.094+038-0.769 0.44
0.10 4.15+0.52 4324047 -1.881 0.06 4.15+0.49 4.324+047 -1.951 0.05

DSignificantly different by the T-test (p<0.05)

2Menu 1 : barely rice, radish soup, saury hard-boiled food, red pepper leaves seasoned vegetables, kimchi, melon; Menu 2 : cereals rice,
uncurdled bean curd a post stew, the stalk of a garlic and shrimp roast, radish salad, kimchi, banana; Menu3 : kidney bean rice, egg and
green onion soup, meatball, anchovy roast, kimchi, yogurt(liquid); Menu4 : glutinous millet rice, seaweed soup, chopped roast chicken,

bean sprouts, kimchi, yogurt

4 Fe Bl 439 £vE 4% A A0 Las
AT AR ARuEe $9)1e A1 Be A EES
Helon Nekiel ngFTe SRt ot @
48 7Eze] e Aol veFo] B4R theew

AEE AYATTE glos, 2 Alge] nelto] 47g 4
Lo 7]EE ;H/\E Hol 74_1)r \:I]-—U]— 7:1?5&0 \,}E}g}\r)r
(Lee JH 1999) J&%«l 7NEes Ad2d oteEAS

A9 GRS SFUE, R4 s %Eﬂi}—z—
Holx] oFgkt}, BE Athof] TEHoz AR w2
o] A AGAGE FAHLZ 3 el AE VTR0
gk 2AAFNA G2 AAF F ) HARE i
£ AEEE L, o A HAR W0 AE Assiy
4 Hohs oAl HH%EWI% Fotsls Aoz A7ty vt
AcHLee JH 1999). Z¢

Ei At} foye 7}% e
H

ES A gel s Adort ¥ = v g ek
A7NEEoM 7MY e H4E Wkt BE ATo] &2
A Z /}3

7|55 Vehon o]o} go] BE At 47 o] )
2 7|EE S e AL S 7]

RE 9o o] a2 S4B A
L (Table 498 o] RE AlgolA fo3) glo] Woi u)
f ZIZeE Kol

<Table 5> Moisture content!), pH and Salt of calcium enriched
menu2)

Side Side

Menu Rice Soup dichl dish2 Dessert

Menul 35880b 9698 (5752 85.10¢ 84.932

Moisture Menu 2 56.673b  90.33¢ 58670 87.67b 77.17¢
(%) Menu3 5883 9397b 5790b 27984 7883b
Menu4 5583 9833 (7.67¢@ 92072 76.33d

Menu 1 6.882 6.16¢ 6144 (6432 6.002
Menu2  6.85¢ 6.11c 7452 6.14¢  5.07b

PR Menu3 687 6620 618 635> 420
Menu 4 6.48d 6912  (.25b 6.33b  3.80d
Menu 1 0.002 0.78b 3.50b 0.07¢  0.10v
Salt Menu 2 0.002 2.902 1.73¢ 3502 0.00¢

Menu 3  0.002 0.780 4.00a 1.20b  0.302
Menu 4 0.002 0.50¢ 3.50b 1.10¢  0.10P

Dduncan test : The same letters in a column are not significantly
different (p<0.05)

DMenu 1 : barely rice, radish soup, saury hard-boiled food, red
pepper leaves seasoned vegetables, kimchi, melon; Menu 2 :
cereals rice, uncurdled bean curd a post stew, the stalk of a
garlic and shrimp roast, radish salad, kimchi, banana; Menu3 :
kidney bean rice, egg and green onion soup, meatball, anchovy
roast, kimchi, yogurt(liquid); Menu4 : glutinous millet rice,
seaweed soup, chopped roast chicken, bean sprouts, kimchi,
yogurt

A vro £HEEe Uelitt 239 fB5tepo At 9]
233} Alkae] ulelsto) 2b7k 96.98%, 98.33%2 £-9)
HeR #3kom(p<0.05) 429 &FHA/NE 90.33%
B 4 7 W S EYrhp0.05). wA
& R WERLOlA Ao Rz Ag49] g
2R Oo0] 27 AEh9o] nfEZA 0 Eo 0 Alth39] B
T7IGAAEC oA T e £EITFS B
(p€0.05). 32 42 FAE BIFE2A £32UEo]
92.07%2 FYHLE & SEYHL AT A 3
FAgel feldos e ge epl. el 54
F2072 AT JAE F oM BYFQ Ao Felrt
84.93%% WAZ#QE BE FEdEe UHW
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(p<0.05).
1Y LEAE AT AP pH Al Wil pHe
Ao 2] 6,882 Ao 2 ghe UERHL
o, Ad 49 Axype] foFoR W g dEhdlln
(p<0.05). 79| pHe AeHe wo=o] K2R =
gtom Aghie] Rt Ao 57T 42t 6.16,
6.112 foFom W %IQ b}EMEHp@.OB), FE
A2 mhaEA
Faol 7. 1452 TA@EE = 7‘° LERon, A
FAZYo] 6,142 FHo B A W g e
(p<0.05). F2 22 749 WHdF29 pHe 419
L} of FYHo2 & & YEEL 429
frogez W g yErth(p0.05). +4
o] #9]9] pH7} 6.000.2 $oHoz 713 =
[¢]

rﬂ:.é‘-l)l'
Lﬂ—‘

gz o=
av

49 IAQFTEET} 3898 HoJAHog 7%
FS YERItHp(0.05). ol QAFEE v T
&= Akt B2 AR AREY Al F9 34
EA ol et Aggdtola pH7Y 3.87914 4
A A} AR Aabolth(Kim MS 1993).
3} Algte] dx Avb= (Table 59 2ttt Wi
T BE oA UehtA] oot w79 dEs
ool SEHANT 2.90%F FAHOD ko ZhS
1;14*_,—1 /\11:]-4_4 u]o:l;-o] 0.50%= _n_,]z%og uro %k*“
UER 2 5(p<0.05) #37] ulg=e] J=7}F 0.90%% ©]
A 5(1996)Y dFEOE W2 £}, vEF1Y 9
E= 439 A nr|gAHe] foHer Eotow 4
©29] vt $E20] foFHeE ¥ 7 yEhilt
(p<€0.05). HFEF29] Fdmt AH29 FAYY7} f-oFe
&2 =2 7h8 JeE T Adhe] naduEe] foxes

32 7S UEMITH(p0.05). TAFY] GE= 439 A
mz-?EEﬂ 0.3002 f9zog Eokon Ath49] v}
Uuzt 0.0022 §93o=2 de & YERY
(p<0.05).

g\l

;:O

\u.JQIuirlo_E.J:ozlﬂ_‘lL-{o
i il
GRUﬂl}ﬁEim
o}ilﬂ‘lg‘
Ekoﬂxglor{o—lu

4> 1o
o £ ]

2) 79 FHE
o] FEo| gt FHEL (Table 6)F A}, AT
B2 Ao ¢RRa7), AT39] Aut=o] 1.33brix

<Table 6> Refractive index?) of soup? in calcium enriched

menu (unit : Brix)
Menul Menu2 Menu3 Menu4
Soup 1.332 1.332 1.332 1.32b
Dduncan test; The same letters in a row are not significantly
different (p<0.05)
2Menu 1 : radish soup; Menu 2 : uncurdled bean curd a post

stew; Menu3 : egg and green onion soup; Menu4 : seaweed
soup

2 FYHoR M Egon, AH49 njy=o]
1.32brixZ $-0lF o2 Wokth(p(0.05), =9 U&7} =
od FAEC] A &49h 29 2HES 1.33 brix®
dA o 2 dAFoA =9 FHES 1.32 -
1.33brix2 YEelt FE7F 28] gokh w9 2HES
9] 529 A7t H ¢ don eI AdA 22
29 & HEHoR AU o xF o shuirt
Jom & WA of dwrt gt A4 A7} E]Z]
AT E ZYH T Qe A w8t € 4 e A
sHT

3 HE

Zhg 73t Ado] M (Table D3 2ot W79
% Lightness(L)at-2 Al 19] Rejyo] oo &9k
©0§(p<0.05), th WHE 16.45~18.279] #& UER
o F5F9 L Ae1e] #50] 70,922 FHO R &
gtou], Atk 28] SEFHIN7} 14,592 FHOR W2
7 UYERITHp0.05). F2 ©MAR FAE w19
Lk Atd HRFgESol 82 AW 443
o] HAL7| AT FAATE ATk F2 L2 T
AE bR2E A2l AL FolHoR MY wd
Uetfon] h3e] JFEAFZo] -5, 152 foHoE ¥
2 e HYhp0.05). FA 9 Lt Ao o7k

<Table 7> Hunter values? of calcium enriched menu?)

Menu rice soup side side dessert

dishl  dish2
13) Menul 27712 70922 10.18> -1.84c 49.662
Menu2 1645> 14594  985b 49402 40.67P
Menu3 18276 6717 11.29%b -515d -3.15d
Menu4 17.76b 36.71c 13282 15.19b 12.44¢

a Menul 13912 8422 27997 5073 10.812
Menu 2 3.30¢ 7.68b 386> 11.20b  9.22b
Menu 3 3.39b 6.36¢ 2.60b 7.53b  8.82b
Menu4 2874 4074  534b  274c  4.20¢

b Menul 10512 17.95¢ 9.78¢ 5.20b  19.462
Menu 2 6.16b 18.31c 11.98b 26.182 20.242
Menu3  7.24b 25972  947¢  536b  9.88b
Menu 4 7.00b  20.70b 15532 7376 5.90¢

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

DMenu 1 : barely rice, radish soup, saury hard-boiled food, red
pepper leaves seasoned vegetables, kimchi, melon; Menu 2 :
cereals rice, uncurdled bean curd a post stew, the stalk of a
gatlic and shrimp roast, radish salad, kimchi, banana; Menu3 :
kidney bean rice, egg and green onion soup, meatball, anchovy
roast, kimchi, yogurt(liquid); Menu4 : glutinous millet rice,
seaweed soup, chopped roast chicken, bean sprouts, kimchi,
yogurt 3)L, Light scale (100 = pure white, 0 = black); a,
redness(+100 = red, -80 = green); b, yellowness(+70 = yellow, -
70 = blue)



49.66°2 FoHo 2 g2 ghe UEHlen, 4939 o
ARFRETE FH o W2 e UETHp0.05). &
2 =g et Redness(@te Wiolie Hd1
Beito] 13,912 {20 £ Fa vehllon, Ad
49] Azyro] 2. 878 foxez @ ghgs yeEYth
(p€0.05). 79| agt 4Tk 19] F=0] Koo &
TE vehilon oo o] 4,072 fofHoR W
2 4hE UERTHpC0.05). 19} aghe 4H19 A
gol 27.992 RYHOR 7MF w2 F vEhien,
2, 3, 47} 2.60~5.342] EHE e folH e
e ghE UEhch(p0.05). BHFR29] aghe AT
TEPUEC] FYHOR 52 US HAL A4 =
FuUEol 2,748 foHdoz W g dEEd
(p<0.05). F419] azhe AlThie] et 10,812 §913
02 g2 e vehllen] 4o S48 TEET} 4.26
02 oo R W2 g UeRithp0.05). RHPYES
Uet & Yellowness(b)ahe WRolAle Ald19] 2t
°] 10.512 FoHoR =& & WEi, 492, 3, 4
T 6.16~7.249] W9 g UEhs feFoR ve
< ZTHp0.05). #HF b 4239 AFez Qs
of Agtutzol FAHoR w2 gha vehilon Al 7
=, Ad2 @RFAN7E foAHoR W ga e,
P19 bk Aed HRRgRSo] foHoR v
Al FAZHI} AE3 A7 SR 0] FHoR
2 gh& UERITHpC0.05). WFER29] bk A2l
T 26,182 FoH 0B £ g yEplon, A
1, 8, 47} 5.20~7.379] MHE etn} folyom v
a2 UERATHp0.05). 49} bate A1 Fejet 4
g29) B foH O R 2 Fe vEhllen), Ad 4
9 THLTEEZ 59002 foFor e g v
WeH(p<0.05).
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TE ZARE AL AFLES v O R AEQlch, Ald
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