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Abstract

This study was performed to estimate the salt content and evaluate the nutritional quality of free lunch meals served
by welfare facilities for the elderly. We collected food items from 8 welfare facilities in Gyeonggi-do, and calculated the
total salt content from the salinity and weight of individual food items. The average salt content from lunch meals was
5.68 g, which was over the recommended daily salt intake by the WHO. The greatest contributor to the salt content among
the menu groups was soup and stew (37.5%). Soup, stew, deep-fried foods, and sauces were major sources of salt, while
the most salty dishes were sauces, deep-fried food, salt-fermented food, and kimchi. The nutrient content was sufficient,
except for calcium in both men and women, which was equal to approximately 1/3 of the dietary recommended intakes
(DRIs) for Korean adults of their mean age. In addition, the index of nutritional quality (INQ) and nutrient adequacy ratios
(NAR) of most nutrients were satisfactory, except for those of calcium and sodium. The INQs of calcium and sodium were
0.64 and 4.41, respectively, while the mean adequacy ratio of a meal was 0.95. These results suggest that multilateral efforts
to lower sodium intake be considered and calcium sources be added, in order to improve the quality of meals served to
the elderly at welfare facilities.
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Table 1. Characteristics of meal-eaters in the elderly
welfare facilities
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Table 2. Characteristics of meal service in the elderly
welfare facilities

Variables
Average 64.9+19.7"
Age(yr) Men 66.7+17.0
Women 63.2+ 1.9
) Men 167.2+ 6.3
Height(cn) Women 156.5+ 0.4
Men 64.0+ 8.7
Weight(kg)
‘Women 54.9+ 8.1
Average 227+ 3.6
BMI(kg/m’) Men 2277+ 29
Women 227+ 4.1
Men 60(46.9)”
Gender
Women 68(53.1)
<100 75(58.6)
Monthly 100~200 33(25.8)
ifc“;;}:ﬂd 200~300 10( 7.8)
(10,000 won) 300< 3(23)
Others 7( 5.5)
Alone 57(44.3)
With spouse & children 26(20.3)
Family type ~ With spouse 24(18.8)
With children 9( 7.0
Others 12( 94)
D MeantS.D.

2 N(%): number of the elderly(the relative percentage of the elderly)
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Uelsith vl g T 719 s 5 B A7NG7.5+13.3%),
Z3H26.8410.2%), ZX|(15.4+4.9%) 2 EIH(13.447.8%) 220

Variables N(%)"

<100 2( 25.0)
Number of 100~200 4( 50.0)
servings

200~500 2( 25.0)
Person in Dietitian 7( 87.5)
charge of Cook 0C 0.0)
menu planning Social welfare workers 1( 12.5)
Person in Cook 3( 37.5)
charge of Volunteers 2( 25.0)
cooking Cook+Volunteers 3( 37.5)
Serving type Tray-service 5( 62.5)
of meals Partially self-service 3( 37.5)

Y N(%): number of the facilities(the relative % of facilities)

Table 3. Sodium intake-related foodservice properties of
the elderly welfare facilities

Variables N(%)"
Rice, soup, kimchi +main dish
+1 side dish 8(30.0)
Meal pattern Rice, soup, kimchi+main dish
+2 side dishes 6(375)
One-dish meal 2(12.5)
Table salt/ Yes 2(12.5)
seasoning No 6(75.0)
Measuring amount ~ Yes 1(12.5)
of salt/seasoning
on cooking No 7(87.5)
) Yes 8(100.0)
Use of salimeter
No 0( 0.0
Provision of meal ~ Yes 1(12.5)
salinity information N 7(87.5)

" N(%) : number of the facilities (the relative % of facilities) except
for meal pattern
In case of meal pattern, N(%) denotes number of meals (relative

% of meals)
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Table 4. Lunch menus classified by cooking method from the elderly welfare facilities

Dish group

Menu

Cooked rice(16)

Cooked rice, cooked rice with millet, cooked rice with brown rice, cooked brown rice and glutinous rice,
cooked rice with black rice, cooked rice with red beans, cooked rice with assorted grain and beans
Pork curry and rice

Soup with seasoned red pepper sauce, beef radish soup, half chicken and ginseng soup, chicken and ginseng

Soups(14) soup, fish paste soup, dried Alaska pollack soup, bean sprout soup, Napa cabbage soybean paste soup,
spinach soybean paste soup, young pumpkin soybean paste soup, mushroom soup
Stews(2) Fermented soybean paste stew, spicy soft tofu stew

Steamed foods(1)

Steamed cabbage

Grilled foods(2)

Grilled cero, grilled yellow croaker

Pan-fried foods(2)

Pan-fried tofu, chive pancake

Deep-fried foods(1)

Fried mackerel

Stir-fried foods(9)

Stir-fried rice cake and pork with red pepper paste, pork bulgogi, stir-fried octopus and rice cake, stir-fried
squid, stir-fried bracken with perilla, stir-fried sea mustard stem, stir-fried Pleurotus eryngii, stir-fried
young-pumpkin, stir-fried green algae

Briased foods(4)

Braised egg and beef seasoned with soy sauce, braised quail egg seasoned with soy sauce, braised pacific
saury, braised dried Alaska pollack

Seasoned vegetables(13)

Eggplant seasoned, acorn jello seasoned with soy sauce and red pepper, chives seasoned, lettuce seasoned,
winter-grown vegetables seasoned, young-pumpkin seasoned, green-lentil jelly seasoned

Kimchies(16)

Chinese cabbage kimchi, winter-grown vegetables kimchi, stuffed cucumber kimchi

Breads and rice cakes(1)

Rice cake

Fruits and raw vegetables(3)

Watermelon, lettuce

Beverages(2) Yogurt, Soojunggua
Sauces(2) Seasoned soysauce, ssamjang (seasoned soybean paste)
Salads(2) Egg potato salad, lettuce-kiwi salad

Salt-fermented foods(1)

Salt fermented food with pepper and garlic

Sauces

Deep-fried foods
Salt fermented foods
Kimchi

stir-fried foods
Braised foods

Seasoned vegetables

1 I Grilled foods

0.95 I stews

0.5 I Pan-fried foods

0.80 N——— Soups 37.92

0.7 I Breads and rice cakes

0.65 N Salads

0.3 Steamed foods

0.23 MW Frujts and raw vegetables

0.15 W Beverages
%) 004 1 Cooked rice o9
T T T T T 1 1 T T T T T T T 1
3 4 3 2 1 ] 0 3 10 15 20 25 30 33 40

Salinity(%)

Contrition rate to total salt intake(%o)

Fig. 1. Salinity and contribution rate to total salt intake of individual dish group from the lunch meals in the elderly

welfare facilities.
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Table 5. Salt content and contribution rate of dishes from a lunch meal served by the elderly welfare facilities

Classification 1. Rice 2. Soup, stew 3. Kimchi 4. Main dish 5. Side dish 6. Desserts Total content
of menu of salt(g)
Salinity(%)" 0.04+0.15 0.90+0.15° 1.88+0.41° 1.63+0.66% 1.27+0.79 0.28+0.24¢
Amount of 283486.5° 243+122.5° 51423.2¢ 98+36.7% 67+31.4% 119+51.7%
food(g)
Men Salt 3 0.13+0.53" 2.14+0.97* 0.99+0.62% 1.65+1.06% 0.76+0.47% 0.30+0.19" 5974217
content(g)
Contributing 2.549.9° 37.3+14.8° 16.346.6°* 26.249.4° 13.248.0% 5.6:4.0%
rate(%)
Amount of 232459.4° 220+99.6° 41£12.0° 93+32.6% 67+38.1% 122+459.5%
food(g)
Women Salt 0.00+0.00° 1.96+0.85" 0.77+0.31° 1.54+0.90° 0.72+0.41° 031£0.20°  5.40+1.51
content(g)
Contributing 5 5,9 g4 37.3£12.1° 14443 8° 27741158 13.748.2° 6.644.6
rate(%)
Amount of 258+69.5° 23140.6° 46+15.9¢ 95+31.8% 67431.4% 120+54.8%
food(g)
Total S 0.07+0.25° 2.05+40.81° 0.88+0.44° 1.60+0.96° 0.74+0.40% 0.30£0.19%  5.68+1.70
content(g)
Contributing 5 5,9 o 3754133 15.444.9° 26.8+10.2° 13.447.8° 594414
rate(%)

D Measured by salimeter(%), 2 Mean value of the amount of food supplied for each meal(g), ¥ Amount of food multiplied by salinity(g)
9 Salt content of each dish divided by total salt content of the meal * 100(%)

® MeantS.D., Means with different superscripts are significantly different among menu types(p<0.001)

*: significantly different between men and women by #-test(p<0.05)
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Table 6. Nutrients supply from free lunch meals in the elderly welfare facilities
. Content per meal % 1/3 RNIY or AI"Y
Nutrient
Men(n=16) Women(n=14) Total(n=30) Men Women Total
Energy(kcal) 823.3+230.7% 678.2£124.5*% 755.6£199.7 123.1435.2 113.0+£20.8 118.4+29.3
. 37.0+£13.9 31.049.2 34.2+12.1
Protein bt 17.445.8 14.443.7 16.045.1 221.8483.3 206.8:61.6 2143+73.8
® Animal 19.6+13.9 16.6+9.2 18.2411.9
19.0£7.1 16.316.6 17.746.8
Fat(g) Plant 10.0+5.3 9.4+4.7 9.7+4.9
Animal 8.9+7.6 6.9+6.2 8.0+6.9
Carbohydrate(g) 126.9+34.5 102.4+18.1* 115.4430.3
CHO: Pro : Fat" 62:18:20 61:18:21 61:18:21
Calcium 192.5492.4 155.5+64.4 175.3481.4
Plant 136.2+75.5 105.9+47.4 122.1+64.8 82.5439.6 66.7£27.6 74.9435.0
(me) Animal 56.3+43.7 49.6+40.4 53.2+41.6
Phosphorus(mg) 586.5+£176.3 507.1£121.3 549.5£155.9 251.4475.6 217.3£52.0 235.0+67.6
7.442.9 5.91£2.0 6.7+2.6
Iron(mg)  Plant 5.742.9 44+1.4 5.142.4 246.5+98.1 253.5+87.7 249.7+92.3
Animal 1.7£1.0 1.5£1.2 1.6£1.1
Zinc(mg) 5.4+42.0 4.5+1.2 5.0x1.7 180.8+67.3 167.8+44.7 174.7+57.3
Potassium(g) 1.3+0.4 1.240.2 1.340.3 113.3+31.1 99.8+18.1 106.7+26.7
Sodium(mg) 2,427.0+1,154.1 2,072.8+721.8 2,261.7£977.2 606.7+288.5 441.0£153.6 529.44246.4
Vitamin A(R.E) 386.4+222.2 350.7+156.3 369.7£191.9 165.6£95.3 195.7£118.9 170.1+86.3
Vitamin B;(mg) 0.6+0.2 0.5+0.2 0.6+0.2 151.7459.4 136.5+44.8 144.5+£52.9
Vitamin Bx(mg) 0.5+0.2 0.5+0.2 0.5+£0.2 106.5+34.4 118.8+34.0 112.1437.2
Vitamin Bg(mg) 0.940.3 0.8+0.3 0.8+£0.3 179.7+58.4 163.2+£53.9 172.0£56.0
Folic acid(ug) 271.7+103.0 228.3+73.9 251.5491.7 203.8+77.2 171.3+55.4 188.6+68.8
Niacin(mg) 8.6+2.9 7.7+82.3 8.242.6 160.5+54.9 165.0+48.4 162.551.4
Vitamin C(mg) 41.9+22.3 37.6£18.9 39.97+20.6 125.8+66.8 112.9+£56.8 119.7£61.5
Cholesterol(mg) 160.5+119.2 133.0+£96.5 147.7+108.3

D Percentage ratio of carbohydrate : protein : fat in energy intake, ¥ Mean+S.D., ¥ RNI: Recommended Nutrient Intake for adults aged over

65~74 men and 50~64 women. Estimated average requirement (EAR) was used for energy, ¥ Al: Adequate Intake for adults aged over 65~74

men and 50~64 women, *: significantly different between men and women by #-test (p<0.05)
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Table 7. INQ, NAR, and MAR of lunch meals from the
elderly welfare facilities

Content per meal

Variables Total p-value
Men Women
INQ"
Protein 1.80+0.48" 1.82+0.34 1.81+041  0.925

Calcium 0.69+0.28  0.59+0.20
Phosphorus  2.07£0.49  1.93+0.33

0.64+0.25  0.266
2.01+042  0.345

Iron 2.0240.59 1.96+0.60 2.00+0.58  0.781
Zinc 1.46£0.25 1.49+0.28 1.48+0.26  0.790
Potassium  0.95£0.21 0.90+0.15 0.92+0.18  0.447
Sodium 503£1.90 3.70+1.14%%) 4.41£1.70  0.027
Vitamin A 1.3940.73 1.61+0.89 1.49+0.80  0.464
Vitamin B, 1.22+0.28 1.20+0.25 1.21+0.26  0.801
Vitamin B, 0.88+0.24 1.05+0.31 0.96+0.29  0.104
Vitamin B, 1.47£0.30 1.44+0.35 146032  0.833

Folic acid 1.714£0.53  1.5340.45
Niacin 1.31+0.33 1.46+0.31

1.62+049  0.315
1.38+0.32  0.231

Vitamin C  1.10£0.71  1.05+0.67 1.07+0.68  0.881

NAR?
Protein 1.00£0.00  1.00:£0.00 1.00+0.00  0.333
Calcium  0.74£027 0.65+0.26 0.70£026  0.370
Phosphorus ~ 1.00£0.00  1.000.00 1.00::0.00 -
Iron 1.00+0.00  1.00:£0.00 1.00::0.00 -
Zinc 1.00£0.00  1.00:£0.00 1.000.00 -
Potassium  0.92+0.12  0.92+0.10 0.92+0.11  0.983
Sodium 1.00£0.00  1.00:£0.00 1.000.00 -
Vitamin A 0.93+0.18  0.96+0.12 0.94+0.15  0.665

Vitamin B;  0.97+0.06  0.99+0.03
Vitamin B, 0.89+0.18 0.94+0.10
Vitamin B  0.99+0.03 0.99+0.03
Folic acid  1.00+0.00 0.98+0.06
Niacin 0.98£0.06  1.00+0.00
0.84+0.20 0.86+0.19
0.95£0.06  0.95+0.04

0.98+0.05  0.288
0.91+0.15  0.376
0.99+0.03 0911
0.9940.04  0.336
0.99+0.04  0.266
0.85+0.19  0.800
0.95+0.05  0.931

Vitamin C
MAR?

D INQ(Index of Nutritional Quality), amount of nutrient per 1,000
kcal of food/Allowance of nutrient per 1,000 kcal of food

? NAR (Nutrient Adequacy Ratio), nutrient content of the menus
per meal/ (1/3 RNI or Al) if NAR>1, NAR=1

? MAR (Mean Adequacy Ratio), mean of NARs, ¥ MeantS.D.

¥ Significantly different between men and women by #-test (*p<0.03,
**#p<0.01, ***p<0.001).
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