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ABSTRACT

The purposes of this study were to investigate one portion size of menus served and to evaluate nutrient intake of
lunch at three elderly care facility food services located in Seoul. A weighed plate method was employed to measure
plate wastes and consumption of the menus served. Yield factors were calculated from cooking experiments based on
standardized recipes, and were used to evaluate nutrient intake. One hundred elderly participated in this study for
measuring plate waste and were asked to complete questionnaire. Nutrient analyses for the served and consumed meal
were performed using CAN program. The yield factors of rice dishes after cooking are 2.4 regardless of rice dish types,
1.58 for thick soups, 0.60 to 0.70 for meat dishes, and 1.0 to 1.25 branched vegetable. Average consumption quantity of
dishes were 235.97 g for rice, 248.53 g for soup, 72.83 g for meat dishes, 39.80 g for vegetables and 28.36 g for Kimchi.
On average the food waste rate is 14.0%, indicating the second highest plate waste percentage of Kimchi (26.2%), and
meat/fish dish (17.3%) . The evaluation results of NAR (Nutrition Adequacy Ratio) showed that iron (0.12), calcium
(0.64), riboflavin (0.80), and folic acid (0.97) were less than 1.0 in both male and female elderly groups, indicating
significant differences of NAR among three facilities. Compared to the 1/3 Dietary Reference Intake (DRIs) for the
elderly groups, nutrient intake analysis demonstrated that calcium (100%) and iron (100%), followed by riboflavin,
vitamin A, and Vitamin Bs did not met of the 1/3 EAR (Estimated Average Requirement) . For the nutritious meal ma-
nagement, a professional dietitian should be placed at the elderly care center to develop standardized recipes in con-
sideration of yield factors and the elderly’s health and nutrition status. (Korean J Nutr 2009; 42(7): 650~663)
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Dietary intakes by weighed plate waste method

« Dietary intakes = Serving size (g) —Plate waste (g)

One serving size from standard recipe

* Determination of one serving size through cooking yield factor
— Collection of the standard recipe
— Calculation of total food weight before and after cooking

Nutritional analysis by consumption rate and the standardized recipe

* Calculation of consumption rate

Consumption rate

= Dietary intake/One serving size from standard recipe
* Determination of final nutrient intake

= Nutrients intake from standard recipe X consumption rate

Fig. 1. The procedure of nutrient analysis of dietary intake.
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Table 1. The profiles of the respondents N (%)
Variable Male Female Total
(N = 47) (N = 53) (N = 100)
Age
65 <—<75 23 (48.9) 28 (52.8) 51 (51)
75 < 24 (51.1) 25 (47.2) 49 (49)
Height (cm)" 165.6 + 6.31 1548 + 539 159.9 +7.93
Weight (kg)"” 629 £0.09 57.1 £7.40 59.8+8.58
BMI (kg/m>)" 23.0+ 309 239+3.18 23.4+23.14
<18.5 5 (10.6) 3(57) 8(8)
18.5 <—<23 20 (42.6) 23 (43.4) 43 (43)
>23 22 (46.8) 27 (50.9) 49 (49)
Physical activity
Comfort 29 (61.7) 30 (56.6) 59 (59)
Discomfort 18 (38.3) 23 (43.4) 41 (41)
1) Mean * SD
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Table 2. Standardized recipes by menu served at three elder-care facilities

o A facility B facility C facility
Classification
Ingredient g Ingredient g Ingredient g
Whole grainrice 110  Rice with kidney beans 143  Whole grainrice 130
Rice White rice 90 Kidney bean 8 White rice 110
i
Glutinous millet 10 White rice 135 Braley 10
Red bean 10 Red bean 10
Brown seaweed soup 30 Frozen pollack soup 180 Squid soup 143
Soy sauce 1.5 Soy sauce Hot red pepper powder 1
Garlic 1 Hot red pepper powder Hot red pepper paste 2
Broun seaweed 6 Hot red pepper paste 10 Soy bean paste 2
Salt 0.5 Garlic 1 Garlic 1
Beef 20 Frozen pollack 89 Salt 1
Soup ) ) )
Sesame oil 1 Radish 27 Radish 60
Dropwort 3 Crown daisy 5
Ginger 1 Squid 70
Salt 1 Green onion 1
Onion 13
Bean sprout 27
Boiled walleye pollack with 149 Boiled chicken with 133  Stir-fried pork with mixed 137
hot red pepper paste soy sauce vegetable
Soy sauce 1 Soy sauce 2 Soy sauce 2
Hot red pepper paste 6 Potato 27 Hot red pepper powder 0.5
Hot red pepper powder 2 Hot red pepper paste 5 Hot red pepper paste 10
Garlic 2 Chicken 59 Carrot 10
Meat/fish Walleye pollack 80 Carrot Pork 65
dish Ginger 1 Garlic 2 Garlic 2
Sugar 2 Onion 22 Ginger 1
Radish 50 Starch syrup Sugar 3
Green onion 5 Corn ol Onion 30
Sesame oil 0.5
Corn ol 3
Green onion 10
Cabbage wrap with soy bean 130  Steamed Broccoli with hotred 53  Sprout salad with hot red 55
and hot red pepper paste pepper and vinegar paste pepper and vinegar paste
Cabbage 85 Broccoli 43 Cucumber 20
Vegetable .
dish Unripe hot pepper 5 Hot red pepper and 10 Sprout salad 30
vinegar paste
Soy bean and hot red 40 Hot red pepper paste 5
pepper paste with vinegar and sugar
Kimchi Korean cabbage kimchi 40 Korean cabbage kimchi 40 Korean cabbage kimchi 40
Dessert  Yoghurt 100 Yoghurt drink 65
o] Zag 207 el HRANETHY B9 1.25  kcalE Alwd oz veRdth dhilde AN 40.03 g,
o FUUSHISE nglon], L o PIEE, AR BAA 4361 5 AL 4251 g2 Bk Sl Ao v}
= T W3 719 v ekgh. eptom, Ao 9= ArA 8.93 g, BAA 1246 g,
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Table 3. Mean amount of dietary intakes from one serving size and plate waste at three elders-care facilities

Total A facility B facility C facility
[tem Range Fvalue
Mean SD — - Mean SD Mean SD Mean SD
Minimum Maximum
Rice 239.08 4758 15750 36850 23771 6133 229.10 2970  250.61 5521 2.255
One Soup 28329 4139 21200 34400 27471 5456 30291 1433 26532 4644  11.130"™"
serving  Meat/fish dish 8809 17.39 3800  153.50 8803 3249 9350 0.0 82.18 1658  4.891™
SiZ€  vegetable dish 4583  20.89 2800  109.50 8259 1715 3300 000 4466 1532 107.975"*
Kimchi 38.44 10.83 1200  100.00 3424 1434 4356 1049 34.56 659  10.615™*
Rice 3.12 1827 000  163.00 12.18  40.30 1.18 7.90 1.49 953  2.585"
Soup 3476 5593 000 26550 5115 7290 33461  41.87 2922 6144 0939
:'(‘;;ee Meat/fish dish 1542 2424 0.00 91.50 3726 2525 1247 2230 952 2112 9937
Vegetable dish 602 1728 0.00 98.50 3126 3201 0.52 1.83 1.60 483  37.188™"
Kimchi 1008 1553 0.00 78.50 1726 1462 1122 1900 5.84 950  3.649"
Cooked rice 23597 52.14 40.50 36850 22553 7675 22792 3105 249.12 5675 = 2234
) Soup 24853  70.41 000 45500 223.56 108.16 26930 4133 23610 7194 3873
'ljrf;ig Meat/fishdish 7283 25.58 100 12650 5076 2284 8131 2212 7266 2519  10.421***
Vegetable dish ~ 39.80 18.50 0.00 97.00 51.32 3340 3248 183 4306 17.02 8567
Kimchi 2836 1323 0.50 45.50 1697 1382 3233 1229 2872 1145 9772
(%)
50 - 1A B M C M Average -
423
0 [ 379
30 - 258 262
20 F 18.6 17.3 69
1.1 11123 13 11.6 13.0
101 5,
3.6
ﬂm 0.6 1.3 1.6
0
. Rice Soup Meat/Fish dish Vegetable dish Kimchi
Fig. 2. Percentage of plate waste.
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Table 4. Calculation of yield factors from experimental cooking

One portion from

Facility Menu Yield factor” standardized recipe (g)
Whole grainrice 2.40 237.0g
Brown seaweed soup 12.50 37509
A Boiled walleye pollack with soy sauce 0.60 8949
Cabbage wrap with soy bean and hot red pepper paste 0.99 128.7 g
Korean cabbage kimchi 1.00 4009
Yoghurt 1.00 100.0 g
Rice with kidney bean 2.40 343.2¢g
Frozen pollack soup 1.58 284.4 g
B Boiled chicken with soy sauce 0.70 93.1g
Steamed broccoli with soy sauce 1.25 66.39
Korean cabbage kimchi 1.00 40.0¢g
Whole grainrice 2.40 3120¢g
Squid soup 2.60 371.8¢g
c Stir-fried pork and mixed vegetable 0.70 9599
Sprout salad with hot red pepper and vinegar paste (Muchim) 1.00 5509
Korean cabbage kimchi 1.00 40.0¢g
Yoghurt 1.00 65.0 9

1) Yield factor: Total weight of food after cooking/Total weight of food ingredient before cooking
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Table 7. Nutfrient Adequacy Ratio (NAR) and Index Nutrient Quality (INQ)

NAR INQ
Nutrient

Total Total A facility B facility C facility F value
Protein 1.00 + 0.45 1.96 +0.30 1.80 + 0.25 2.18 +0.20 1.77 £ 0.23 4227
Calcium 0.64 +0.18 0.60 + 0.24 1.05+0.18 0.50 + 0.09 0.50 = 0.10 164.63"*
Phosphorous 1.00 + 0.35 1.76 = 0.30 1.90 = 1.21 1.88 + 0.25 1.55 + 0.26 21.89™*
Iron 0.12 + 0.06 0.11 = 0.05 0.07 + 0.04 0.12 + 0.03 0.13 + 0.06 9.10"™*
Zinc 1.00 + 0.29 1.34 = 0.11 1.46 +0.12 1.25 + 0.05 1.40 = 0.05 89.29™**
Vitamin A 1.00 + 0.37 1.06 +0.32 0.65 + 0.16 1.32 +0.22 0.95 + 0.22 71.54™*
Thiamin 1.00 + 0.34 1.17 +0.21 0.01 + 0.09 1.07 + 0.09 1.36 + 0.20 55.36™*
Riboflavin 0.80 £ 0.15 0.77 £ 0.11 0.94 +0.15 0.72 £ 0.05 0.75 + 0.06 4927
Vitamin B 1.00 + 0.67 1.83 + 0.57 0.97 +0.12 2.34 +0.27 1.62 + 0.26 212.26™**
Niacin 1.00 + 0.38 0.32 +0.27 0.94 +0.12 1.51 = 0.20 1.28 +0.17 67.59™**
Vitamin C 1.00 + 0.26 1.08 = 0.25 1.08 + 0.42 1.18 £ 0.16 0.98 + 0.20 7.27**
Folic acid 0.97 +0.38 0.94 + 0.39 1.08 + 0.33 1.26 +0.17 0.52 +0.11 169.17***

Significantly different among groups by ANOVA (##: p<0.01, *#*: p<0.001)

Table 8. Number of the subjects with their nutrient intfakes of EAR, RI, and UL

X 65 <—<75(n=51) > 75 (n = 49)
Nutrients Gender
<EAR EAR <—<RI RI =-<UL UL = <EAR EAR <—<RI RI =—=<UL UL =
Protein Male 0 (0.0) 0 (0.0) 23 (100) - 0 (0.0) 0 (0.0) 24 (96.0) -
Female 0 (0.0) 0 (0.0) 28 (100) - 1(4.0) 0 (0.0) 24 (96.0) -
Calcium Male 23 (100) 0 (0.0) 0 (0.0) 0 (0.0) 24 (100.0) 0 (0.0) 0 (0.0) 0 (0.0)
Female 28 (100) 0 (0.0) 0 (0.0) 0 (0.0) 25 (100.0) 0 (0.0) 0 (0.0) 0 (0.0)
Phosphorous Male 0 (0.0) 0 (0.0) 23 (100) 0 (0.0) 0 (0.0) 0 (0.0) 24 (100.0) 0 (0.0)
Female 0 (0.0) 1 (3.6 27 (96.4) 0 (0.0) 1 (4.0 1 (4.0) 23 (92.0) 0 (0.0)
Iron Male 23 (100) 0 (0.0) 0 (0.0) 0 (0.0 24 (100.0) 0 (0.0) 0 (0.0) 0 (0.0)
Female 28 (100) 0 (0.0) 0 (0.0) 0 (0.0 25 (100.0) 0 (0.0) 0 (0.0) 0 (0.0)
Zinc Male 0 (0.0) 0 (0.0) 23 (100) 0 (0.0) 0 (0.0) 0 (0.0) 24 (100.0) 0 (0.0)
Female 0 (0.0) 0 (0.0) 28 (100) 0 (0.0) 1(4.2) 0 (0.0) 23 (95.8) 0 (0.0)
Vitamin A Male 4 (017.4 3(13.0 16 (69.6) 0 (0.0) 2 (8.3) 1 (4.2) 21 (87.5) 0 (0.0)
Female 3 (10.7) 3 (10.7) 22 (78.6) 0 (0.0) 5 (20.0) 3 (12.0) 17 (68.0) 0 (0.0)
Thiamin2 Male 0 (0.0) 4 (17.4) 19 (82.6) - 0 (0.0) 3 (12.6) 21 (87.5) -
Female 3 (10.7) 1(3.6) 24 (85.7) - 2 (8.0) 4 (16.0) 19 (76.0) -
Riboflavin Male 8 (34.8) 7 (30.4) 8 (34.8) - 7 (29.2) 13 (54.2) 4 (16.7) -
Female 10 (35.7) 15 (53.6) 3 (10.7) - 15 (60.0) 4 (16.0) 6 (24.0) -
VitaminBs ~ Male 1 (4.3) 3 (13.0) 0 (0.0) 19 (82.6) 2 (8.3) 0 (0.0) 0 (0.0) 22 (91.7)
Female 4 (14.3) 0 (0.0) 0 (0.0) 24 (85.7) 2 (8.0) 0 (0.0) 0 (0.0) 23 (92.0)
Niacin Male 0 (0.0) 3 (13.0 20 (87.0) 0 (0.0 1(4.2) 0 (0.0) 23 (95.8) 0 (0.0)
Female 2 (7.1) 2 (7.1 24 (85.7) 0 (0.0) 2 (8.0) 4 (16.0) 19 (76.0) 0 (0.0)
Vitamin C Male 0 (0.0) 1(4.3) 22 (95.7) 0 (0.0) 3(12.5 3(12.5 18 (75.0) 0 (0.0)
Female 3(10.7) 5017.9) 20 (71.4) 0 (0.0 4 (16.0) 4 (16.0) 17 (68.0) 0 (0.0)

EAR: Estimated Average Requirements, RI: Recommended Intake, UL: Tolerable Upper Intake Level
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