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ABSTRACT

Objectives: Maintaining a balanced diet and thus health is crucial for adolescents, and
the first step for balanced diet practice is meal planning. Adolescents, however, find it
difficult to plan their meals. This study thus was set out to design an easier way of
planning meals for adolescent girls.

Methods: A dish-based target pattern for adolescent girls was tabulated, and validity of
this was examined. Meal plan applying a dish-based target pattern was prepared by 150
female middle school students, and nutritional adequacies of those meal plans were
examined. Validity and adequacy were tested by energy content, energy contribution
ratio, nutrient adequacy ratio (NAR), probability of nutrient inadequacy, index of
nutritional quality (INQ) calculation.

Results: A dish-based target pattern with 11 dish groups was validated for nutritional
adequacy. Though the NAR of calcium was 0.96, the INQ of calcium was 1.00. The
average energy supply from the meal plans was 2,379 kcal, higher than the estimated
energy requirement of a female middle school student, but the energy contribution ratio
of carbohydrates, proteins, and fats were all adequate according to the acceptable
macronutrient distribution range (AMDR). NAR of all nutrients examined were 1.0,
except for calcium. The NAR and INQ of calcium were 0.87 and 0.75, respectively,
and the meal plans at risk for calcium inadequacy was 19.30%.

Conclusions: A dish-based target pattern proposed for adolescent girls was valid, but
the meal plan prepared by female middle school students using this approach was high
in energy and low in calcium supply. To cut down the energy supply from the meal
plan, it is necessary to recommend dishes low in fat and use low fat cooking methods.
To increase the calcium supply, it is important to recommend seaweed and legume
group dishes with higher Ca INQ food items.
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Table 1. Calculation of predictive value (PVY) and positive PV
(PV+2), negative PV (PV-9)

RNI
< 100% >100%
Dishinthe Exclude  True positive (TP) False positive (FP)
menuplan  Include  False negative (FN)  True negative (TN)

1) PV=(TP+TN)/(TP+FP+FN-+TN)
2) PV+=TP/(TP+FP)
3) PV—= TN/FN+TN)
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Table 2. Representative energy and nutrition value of dish groups in dish-based target pattern

Energy  Calcium  Phosphorus Iron Vitamin A Vitamin C Thiamin Riboflavin Niacin

(keal) (mg) (mg) (mg) (MgRE) (mg) (mg) (mg) (MgNE)
Bab"? 332 9.44 103.27 1.59 0.59 0 0.15 0.03 1.18
Gook? 97 80.79 111.57 217 67.50 6.08 0.06 0.11 1.71
Meat dish") 214 19.67 128.32 1.11 78.83 5.06 0.26 0.14 3.43
Fish dlish" 125 86.64 160.49 1.01 115.67 9.45 0.04 0.15 0.42
Egg dish" 95 34.93 90.19 0.85 174.82 2.48 0.06 0.14 0.61
Legume dish" 130 96.44 134.26 1.58 31.57 0.64 0.06 0.14 0.61
Kimchi" 13 28.51 31.74 0.47 46.38 9.06 0.04 0.04 0.46
Vegetable dish" 88 39.57 104.13 1.28 147.14 16.84 0.08 0.09 0.86
Seaweed dish" 14 8.99 16.45 0.40 13.64 0.82 0.03 0.06 0.23
Fruit! 51 12.31 36.50 1.06 29.00 38.85 0.07 0.07 0.54
Milk-Dairy product” 121 183.07 154.16 0.18 48.98 1.62 0.07 0.25 0.17

1) Park & Kim 2015
2) Bab: cooked rice
3) Gook: soup

Table 3. Target pattern and dish-based target pattemn for Korean adolescent girls

Target pattern” Dish-based target pattern
Food group Energy/serving  Numberof serving Dish group Energy/serving  Numberof serving
Grain 331 3 Bab? 331 3
- Gook? 97 2
Meat-Fish-Egg-Legume Meat dish 94
Fish dish 94
94 4 ! Select 3
Egg dish 94
Legume dish 94
Vegetable Kimchi 14 3
14 7 Vegetable dish 14 3
Seaweed dish 14 1
Fruit 51 2 Fruit 51 2
Milk-Dairy product 121 2 Milk-Dairy product 121 2
Fat-Sugar 38 -
Total energy? (keal) 1,963 1,91
1) The Korea Nutrition Society 2010
2) Bab: cooked rice
3) Gook: soup
4) ¥ Energy/serving x Number of serving
o 1 oix] A BAT wekal] St AL S VI AR o A4A H7L AE Table
ele] 17] - A - AR IR 4315 S 7N A 4ol ARSI 'EEskE, A, Ao oy A Eg2 7}
Al 7], A, AR, 35 kY] 47F W E ZF 63.0%, 17.9%, 19.1%% 3239 oluA1 2 4u]e<
Mg Bk 2R siivh. Alar, s, 9+ sk 55~70%, FA 7~20%, AW 15~30% (The
AFe] W AFSg= WAARE Y gk =22 Korean Nutrition Society 2010) H9IE BloluA] o=
Mg on, chi e 3R, ALkt HEto R Zlo® vehdey Al J94e) NAR AHE Ak 24
Fiato] A AHASE A7t 38, 33, 18] WP galodth. & Al9IRk L, A, wlER A, WIERL C, Elo}y], 2ln Eay,

Yolil 25 1.00.2 RIF o, A2 0.960.% %5
Aol AAHAE 900 mg/¥ (The Korean Nutrition
Society 2010)& THAI7IA S8k A 02 Ve, uf
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Table 4. Nutritional evaluation of target pattern, dish-based target pattern, and the meal plan applying the dish-based target pattern for

Korean adolescent girls

Energy conftribution ratio

Energy (kcal) -

Carbohydrate (%) Protein (%) Fat (%)
Target pattern” 1,963 65 18 18
Dish-based target pattern? 1,911 63.0" 17.9Y 19.1Y
Meal plan 2,379+ 182Y 61.2+3.1 150+ 1.4 23.8+ 3.1

NAR
Calcium  Phosphorous Iron Vitamin A Vitamin C Thiamin Riboflavin Niacin

Target pattem 0.83 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Dish-based target pattem 0.96 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Meal plan 0.87 1.0 1.0 1.0 1.0 1.0 1.0 1.0
1) Lee 2014

2) For calculation of meat, fish, egg, and legume dishes, multiply 3 fimes to average value of meat, fish, egg, and legume dishes.

3) Mean+ SD

Table 5. Dishes with selection ratio” of > 10% in the meal plan prepared by adolescent girls

Bab (B)? Sal-B (48.0), Jabgok-B (31.3), Bori-B (20.7)

Meat dish Doejigogi-gui® (19.7), Doejigogi-bokkeumn?® (12.9),
Galoi-jim® (11.4)

Fish dish Galchi-gui (30.4)

Egg dish Gyeranmali (51.6), Gyeran-jim (44.4)

Legume dish  Kong-jorim? (27.6), Dubuyangnyum-jorim (27.6),
Dubu-jun (21.1)

Fruit Strawberry (11.6), Water mellon(11.2)

Milk-Dairy product

Gook (G)Y Miyuk-G (20.9), Yookgaejang (13.6),
Dubudoenjang-G (13.2), Kongnamul-G (10.6)

Kimchi (K) Baechu-K (30.0), Bosam-K (14.9), Gakdugi
(12.9), Yulmu-K (10.7)

Vegetable dish Yachae-salad (10.0)

Seaweed dish Gim-gui (568.0), Miyukjulgi-bokkeum (15.3),

Gim-tuigim® (10.0)
Ice cream (29.0), Yogurt, liquid (20.3), Milk (16.0),
Yogurt, curd type (14.2), Cheese (10.0)

1) selection ratio = {Number of selection/(150 x assigned number of serving in dish based target pattemn} x 100

2) Bab: cooked rice

3) Gook: soup

4) Gui: broiling or roasting

5) Bokkeum: stir frying

6) Jm: steaming

7) Jorim: boiled down in soy sauce
8) Tuigim: deep frying
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Table 6. Probability of nutrients inadequacy in the meal plan prepared by adolescent girls

% of RNI <54 b4< <65.5 65.5< <77 77<<88.5 88.5< <100 >100 Total

Calcium 0 2(1.3)" 28 (18.7) 8 (5.3) 76 (50.7) 36 (24.0) 150 (100.0)

Riboflavin 0 0 0 0 3( 20 147 (98.0) 150 (100.0)

Niacin 0 0 0] 2(1.3) 7(4.7) 141 (94.0) 150 (100.0)
Probability of nutrient inadequacy in meal plan

Calcium 0.93x1.3+0.69%x18.7 + 0.31 x5.3 + 0.07 x50.7 = 19.30(%)

Riboflavin 0.07 x2.0 = 0.14 (%)

Niacin 0.31x1.3+0.07x4.7=0.73 (%)

1) N (%)

A, HIEHI C, Elopal, 2lRZe] Yolale B% NAR 1.0
] Uﬂ ;'El-ﬁ.u 1.0 u]u}(o 87) o7 ilolgohq_ }\h:]-/]
oA A F#=> 1,897 keal~2,879 kealollaL, 615282
YR 23795 2,000 kcald THFA7IA] 535+ Ae-& 1
7H(0.7%) ¥ o] em, 2,000< <2,200 kcal: 16.7%,
2,200= <2,400 kcal: 36.6%, 2,400< <2,600 kcal:
36.7%, 2,600< <2,800 kcal: 7.3%, =2,800 kcal:
2.0%% UERTth 18] ol uA] 9okao] oA Eg B
AEE AR A7}, oy A 4 7gdu] & J el aldshs At
o] gkpslE, WA Xk 22} 96.0%, 100%, 98.7 %=
Oat-S 2RA Gtk eskEe] 49 AAn1ES gloju
A2 25 671 A=, HA $A 55% w]RE 570
(3.3%), 3L gtAl =70% ©’% 170 (0.7%) = LFEFRLTE.
] o] 7 oL A n]E-g Blojuhs Alde] SRt ¢l
Rom, A AguE2] Hi $HA 30%E sk 2
o] 270 (1.3%) AAS Bolrt,
=2 71HP ALY g Aehs o2 ok
5 AAF A3}= Table 69 AAEHATE G4 A
VA=l mIAA] Sake Alde] 2= Ild
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Table 7. Index of Nutritional Quality (INQ) of calcium in each dish
of the meal plan prepared by adolescent girls

Dish INQ Dish INQ
Bab" 0.05+£0.02% Gook? 1.84+0.92
Kimchi 3.20+£2.23 Meat dish 0.22+0.13
Vegetable dish 0.94+0.51  Fish dish 096+ 1.15

! Egg dish 0.85+£0.11
Seaweed dish 2.09+2.43 )

Legume dish 1.50£0.41

Fruit 0.51+0.40 Mik-Dairy product 1.84+1.15
Total 0.75+0.13
1) Bab: cooked rice
2) Mean £ SD
3) Gook: soup

PR A 200 24 Algo) BIATL) 75%°] &
et 71 0 7 JERGT)

Z4:9] INQ7F 1.0 04kl Fubal, 7], s zkzh &4
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A3} Table 801] AAEATh %
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@PEATE FZA7)E ARE 239019 0m, TR
2 2P A Fol 2 ATGo] DRAATE 55
AR e 60919131, AA] ek 7R AFHAZ v
F30) TRy VTG Aot PPRAY F5 TR £
Ak R L T6%2 ZARISITh 240 FASAE
S 0.62(20l2m0]) ~0.76 (F3) olglon, 94
NS 0.75 (FRPIRE, A7A, Solauto], shef
) ~0.82(@FAA), £YIZEE 0.13 GHITH) ~0.60
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Table 8. Predictive value (PV) and positive, negative PVs of the dishes with high calcium content in the meal plan prepared by

adolescent girls

PV Positive PV Negative PV
Legume dish Dubu-jim" 0.76 0.77 0.60
Dubuyangnyum-jorim? 0.72 0.78 0.38
Dubuyangnyum-bokkeum? 0.72 0.75 0.14
Kimchi (K) Gat-K 0.69 0.75 0.19
Yulmu-K 0.67 0.82 0.37
Qisoboegi 0.62 0.75 0.22
Seaweed dish Miyukcho-muchim? 0.75 0.76 0.42
Parae-muchim 0.72 0.75 0.13
Miyukjukgi-bokkeum 0.71 0.78 0.34

1) Jm: steaming

2) Jorim: boiled down in soy sauce
3) Bokkeum: sfir frying

4) Muchim: seasoning

1 o=

74 7% GHHHAE Y3t AHA Yoz Agk 2 S
= 7 AUk Awke] 2Md AR 0= S oFets] oA Algst
AR O] QA RE, FAGAALER O] A 541 ] A
BE 7 l® gt o)) kel S 7o ® 2Mdst
= 2] B9 A Gol| ojgfgo] FRbEITh wheba] 2 AT
oA HadS OO R she 54 7INE AAAAEES
nAskaL, o] Ag-sk A 24 9l A PrhE Faghe
=22 At Aek 24 A3H-E viskast sielvt

=21 719 A" A 5 38]= 8k 3714 R
28] AXE 7o % o] W 33] & vkl o
w71 v sk dial 23] wilgsiaict. 52 191138 5
G A= 97 kealZ, =2 wdel] whE oy#] #e)& K
3 = Ol AFTOE 7] A - Al FR (94 keal/
19113 3 & - FA1ET (121 keal/19113)) 0] Qlon},
ZHr Tl Aaldl 9 vAE - AAETE A
Qe 7] - AA - Al - FRe] Eieth kA 1

23] mjdg oz 23EE ouA] 194 keal:s 117] - A
A AT FRre] B ARSI 43 E 332 EolW
94 kcalZ} 7Hassto] AupA o= A2 L] o= A
FFET} 100 keal 38 €}, 22]3L AX2ARE )
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