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Abstract

Fruits are good sources of vitamins, minerals, fiber, and phytochemicals, which are known to reduce serum lipids,
oxidative damage, and blood pressure as well as improve blood glucose control. The purpose of this study was to estimate
nutrient quality indices of fruits by carrying out a critical analysis of pre-existing methods according to their nutritional
compositions. Four methods were used to assess the nutrient indices of 26 fruits, which are frequently consumed by Koreans
based on the fourth Korean National Health and Nutrition Examination Survey (2009). Naturally nutrient rich score (NNR),
nutrient rich food (NRF), nutrient adequacy score (NAS), and nutrient density score (NDS) were used to calculate nutrient
quality indices. The Korean Nutrition Society Food Composition database of fruits based on 100 g edible portions was used.
The algorithm of each method included the mean percentage of daily values (Dietary Reference Intakes for Koreans, 2010)
for particular nutrients based on consumption of 1,900 kcal/day. The relative score indicated that strawberries, kumquat,
and lemon had high nutrient quality indices. In addition, mango, lemon, persimmon, strawberry, apricot, and tangerine
fruits are rich in antioxidant nutrients such as -carotene, vitamin C, vitamin E, and selenium. However, scores of nutrient
quality indices did not imply that higher scores of particular fruits are superior. We suggest moderate seasonable
consumption a variety of fruits. Our results can be used as a reference for consumers when they choose fruits.

Key Words: Fruits, nutrient quality index, naturally nutrient rich score, nutrient rich food, nutrient density score

1. A =2 TH(Korea Agro-Fisheries Trade Corporation 2006).
o] Aol mEd #Yd 437 S7ke EF AE
A Bt A5 R RIS §] Hol TES} Ak} Aol el ol sk, AlEdA 2
AA A7l tigh Aol Frkskal ik 737l gk w4 gholut ko] A 93] YolAl= Ao ®E YEFHTH(Sesso
< R YA R oloA AFe FHd ST oy S 2008; Kushi 5 2006; Liu 5 2000). =3+ <1x]e] it
gt dHo® 99 AFS 3 HA AL 7 T st ol SRR 2L Ao ASAT] CHReA ©
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chemical)o] SH3F AF T2 175 f19 ALl A (Oliveira 5 2009). &g+ #U o] A7l gk 7I5o=, o
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MdellA Bloju Aul7lest A7 7]se] YeE AA oy B33 AtH(Korean Diabetes Association 2010; Bantle
My st e g A HAL, T3 AES] AN S 2008).
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Feb7] et o= HFslof sk AlFEolth(World
Cancer Research Fund 2007; Ibiebele 5 2007). 7173t A}
o] aFo AdFHalok she #HYe] 2 AR = IA &
AR 1 3] 250 kea)o 2 Bt 1 3] o) HHsk= Ae
dukx o2 W3l ) THThe Korean Nutrition Society
2010).
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<Table 1> Nutrient composition of the fruits (Can pro, 2005)"

Keal Protein Fiber MUFA Vit. A Vit. C Vit. D Vit. E  Thiamin Riboflavin  Niacin
© © (®  (gRE) (mg  (ug)’ (mgo-TE) (mg) (mg)  (mg NE)
Apple 57 0.3 0 0 3 4 0 0.2 0.01 0.01 0.1
Tangerine 38 0.8 1 0.02 5 54 0 0.24 0.12 0.02 0.3
Pear 39 0.3 1.8 0 0 4 ot 0.1 0.02 0.01 0.1
Watermelon 31 0.7 0.2 0 26 6 0 0.15 0.05 0.01 0.2
Persimmon 44 0.5 2.5 0.04 23 50 0 0.1 0.03 0.03 0.3
Grape 60 0.4 0.9 0.01 0 5 ot 0.1 04 0.25 0.3
Oriental melon 31 1 1.1 0 0 22 0 0.15 0.03 0.01 1
Peach 34 0.9 1.4 0 2 7 0 1 0.02 0.01 04
Banana 93 12 1.8 0 7 8 0 0.5 0.04 0.03 0.5
Strawberry 26 0.8 1.8 0.02 2 82 0 0.3 0.02 0.02 0.3
Orange 40 0.8 1.9 0 13 46 ot 0.24 0.09 0.02 04
Green kiwi 54 0.9 1.6 0.06 8 27 0 1 0 0.02 0.3
Plum 34 0.6 22 0 5 4 0 0.8 0.02 0.02 04
Pineapple 23 04 1.6 0 0 15 0 0 0.11 0.01 0.2
Melon 38 1.4 0.9 0 3 22 0 0.15 0.08 0.03 0.8
Pomegranates 67 0.6 4.8 0 0 10 0 0.55 0.03 0.03 03
Mulberry 46 1.6 4.1 0 9 4 ot 03 1.3 0.11 03
Jujube 104 32 39 0 2 55 0* 0.89 0.05 0.14 0.8
Grapefruit 30 0.5 1.1 0 34 36 0 03 0.08 0.04 03
Raspberry 22 1.3 4.7 0 17 28 0 03 0.02 0.03 04
Apricot 28 0.9 1.6 0 297 5 0 0.05 0.03 0.02 03
Fig 43 0.6 1.9 0 2 0 0.89 0.03 0.03 0.2
Kumquat 68 0.9 4.5 0.05 3 35 0 3.8 0.1 0.05 04
Mango 68 0.6 1.3 0 267 20 0 1.12 0.04 0.06 0.7
Lemon 31 14 2 0.02 0 70 0 1.1 0.05 0.02 0.7
Cherry 69 1.2 14 0 7 9 0 0.8 0.03 0.03 0.2

DThe Korean Nutrition Society ?monounsaturated fatty acid ?Food values (The Korean Nutrition Society, 2009) "United States Department of

Agriculture (USDA) *content of the Similar fruit
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<Table 1> Nutrient composition of the fruits (Can pro, 2005)" (continued)

Vit. By Folate Vit. Bj,Y  Pantotenic Ca K Mg® Fe Zn

(mg) (ug DFE) (ng)  acid” (mg)  (mg) (mg) (mg) (mg) (mg)
Apple 0.04 04 0 0.06 3 95 4% 0.3 0.00
Tangerine 0.04 5.0 0 0.22 14 168 12 04 024
Pear 0.02 6.4 0 0.07 2 171 5 0.2 0.12
Watermelon 0.11 15.8 0 0.22 102 14 0.2 0.07
Persimmon 0.02 32 0 0.28 8 149 7 0.3 0.11
Grape 0.04 4.0 0 0.02 12 136 57 0.2 0.10
Oriental melon 0.05 15.8 0 0.16 6 221 13 0.3 0.44
Peach 0.02 32 0 0.15 3 133 7 0.5 0.14
Banana 0.32 9.7 0 0.33 7 335 27 0.6 0.20
Strawberry 0.05 16.5 0 0.13 13 156 12 04 0.15
Orange 0.06 30.3 0 0.25 39 126 10 0.1 0.06
Green kiwi 0.09 38.0 0 0.18 30 271 17 0.3 0.13
Plum 0.08 2.3 0 0.14 4 146 7 03 0.10
Pineapple 0.09 6.0 0 0.21 10 107 12 04 0.08
Melon 0.11 15.8 0 0.11 7 374 13 0.5 0.07
Pomegranates 0.1 6.0 0 0.60 8 260 3 0.1 0.40
Mulberry 0.05 16.5 0 0.14* 61 203 181 2 0.15
Jujube 0.09 0.0 0 0.56* 25 374 10 1 0.05
Grapeftuit 0.05 142 0 0.26 30 142 9 0.1 0.17
Raspberry 0.06 16.5 0 0.33 21 130 22 0.6 0.46
Apricot 0.03 54 0 0.24 5 160 10 0.5 0.12
Fig 0.06 6.0 0 0.30 26 191 17 03 0.15
Kumquat 0.06 30.3 0 0.29 42 178 19 04 0.09
Mango 0.13 14.0 0 0.16 15 170 9 0.2 0.10
Lemon 0.08 10.6 0 0.19 55 120 8 04 0.06
Cherry 0.08 2.3 0 0.20 15 260 11 03 0.10

DThe Korean Nutrition Society ?monounsaturated fatty acid ?Food values (The Korean Nutrition Society, 2009) "United States Department of

Agriculture (USDA) *content of the Similar fruit

2 100gS 7]£2E CAN Pro version 3.0(Computer
aided nutritional analysis program, ¥H=3%38}3], 2005), &
o] F7IEF A]FAJE-% (National Academy of Agricultural
Science 2009), 2% JFA2gF AEF(The Korean
Nutrition Society, 2009), P15 &5 23733 (United
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10%°l |3l 50g2 2 3} tH(The Korean Nutrition
Society 2010; Scheidt & Daniel 2004). Y EF2] 71+ %
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oro] JUYUEE HUSEL At Drewnowski 5 2009a;
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7HE =2 A 50%0l sdete ks ‘%ki’ 20%¢1 3l
Fole e A, 2 olskE W oE RSl AT
7], A7), b, A, A, 031117} o] 29t
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<Table 2> Naturally nutrient rich (NNR) score’?%

High (>250) Moderate (100~249) Low (<100)

Strawberry 553.6 Kumquat 224.0 Cherry 78.0
Mulberry 515.6 Persimmon 219.0 Pomegranates 76.8
Lemon 475.6 Pineapple 2164 Pear 62.8
Raspberry 382.0 Oriental melon 210.6 Banana 62.4
Apricot 336.1 Melons 203.6 Apple 34.0
Grapefiuit 3212 Mango 190.8
Tangerine 306.3 Green kiwi 171.0
Oranges 273.7 Grape 166.4

Jujube 1433

Peach 129.1

Watermelon 123.5

Plum 105.1

Fig 103.3

UNNR score=(%DV | gookeal)/ 14

214 nutrients: Protein, MUFA, vitamin A, C, D, E, B, B,, B},, folic acid, Ca, Fe, Zinc, K
9The higher value represents the higher nutrient density. NNR score ranged from 10 to 1,000.
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<Table 3> Nutrient-rich food (NRF) score'?%

High (>20.0) Moderate (10.0~19.9) Low (<9.9)
Strawberry 46.5 Persimmon 19.5 Watermelon 84
Raspberry 39.7 Kumquat 19.1 Pomegranates 83
Lemon 394 Pineapple 16.7 Cherry 7.0
Apricot 29.0 Oriental melon 15.7 Pear 6.4
Grapefiuit 233 Mulberry 15.7 Banana 6.0
Tangerine 225 Mango 15.0 Grape 3.6
Oranges 20.7 Melons 143 Apple 2.5
Green kiwi 13.9
Jujube 124
Peach 11.8
Plum 11.2
Fig 10.0
DNRF (100 keay=[ (Nutrient/DV)x 100/9) EDx100 - [(Nutrient/MRV*)x100/3)/EDx100
*MRV: Maximum Recommended Value saturated fat (12 g), added sugar (50 g), Na (1,500 mg)
29 Nutrients: Protein, fiber, vitamin A, C, D, E, B folic acid, Ca, Fe, Zn, K
IThe higher value represents the higher nutrient density.
<Table 4> Nutrient adequacy score (NAS)"2%
High Moderate Low
Mulberry 12.5 Raspberry 6.1 Pear 1.6
Kumquat 9.2 Tangerine 6.0 Apple 1.1
Jujube 8.4 Persimmon 5.6
Lemon 82 Green kiwi 5.3
Strawberry 7.6 Grapeftuit 5.3
Mango 7.3 Apricot 52
Oranges 6.3 Banana 5.1
Grape 5.0
Pomegranates 4.5
Melons 44
Oriental melon 3.8
Pineapple 3.6
Fig 33
Cherry 33
Plum 29
Watermelon 2.8
Peach 2.7

DNAS=[(Nutrient/DV)x100)/16

916 Nutrients: Protein, fiber, vitamin A, C, D, E, B}, By, B, B, niacin, folic acid, panthotenic acid, Ca, Fe, Mg

9The higher value represents the higher nutrient adequacy.

o

3. GUA MAHM M (Nutrlent adequacy score, NAS)

J ok A A =] 34 ;G = <Table 4>3} 71-1:]. o 01:/\ 2 ;<4 A

A 4*(Nutrient adequacy score, NAS)= < 100 gofl $Hf-
Ho] e 167HA FF2e] 1Y 71532 B & (% Daily
value, DV)S B 22 YepRd glolth & A2 NAS A+
L 12.5~1.19] BEEFgon, Hagke 533802 e,
Darmon ¢ ¢7-(Darmon 5 2005)14 129%¢] 73}
A 2x0] NASS| He#gke] 522 Yeht 2 A9 265 4
o] gkt Akl vebsth. 9 AR daot 7P
= 2 HdE = 125 HS VYERlY 7P w2 A

(o4

T Sl AT A& T, 20960 A
AP, 7 ol3kE W0 $RE A% ov), 37, 1)
e S, e, AL el AR, A
W7, #, 2 A9, AR, AT, v, TE, 45, 98,
9], TRIONE, Faksh, e, A%, S, Bgobt 2319

o o= wje Akt EEE QT

tllo

: 5

>

rlr

4, Al M==(Nutrition density score, NDS)
79 2659 JFYUE H5(NDSy= 29.1~1.9%0l Bx3}
Ko HHkS 13.08 0% A=HTh<Table 5> FFE=



o
rc
H
o
ﬂ
k=l
1o
1o
02
02
Ral
4>
R
i

<Table 5> Nutrition density score (NDS)'2%

High (>15) Moderate (6.0~14.9) Low (<5.9)

Strawberry 29.1 Kumquat 13.6 Banana 5.5
Raspberry 27.7 Persimmon 12.7 Cherry 4.8
Mulberry 27.1 Oriental melon 12.2 Pear 42
Lemon 26.6 Melons 11.6 Apple 1.9
Apricot 18.7 Mango 10.7
Grapeftuit 17.6 Green kiwi 9.8
Tangerine 159 Watermelon 8.9
Oranges 159 Plum 84
Pineapple 15.5 Grape 83

Peach 8.0

Jujube 8.0

Fig 77

Pomegranates 6.7

DNDS=(Nutrient adequacy score/100 kcal)x100

216 Nutrients : Protein, fiber, vitamin A, C, D, E, B, B,, B, B2, niacin, folic acid, panthotenic acid, Ca, Fe, Mg

9The higher value represents the higher nutrient density.

7P A e e 9712 201388 e 7}
Aol 50%0l sFehs whe <FE, 20% 3l
1S AH 1 o)ElE g ow BEst Ay @),

o, FE, AT, A, #F, X, dlejEe] <
19Ic}. ‘7(47(4’01]._ 22, 7 2o, WE wy 7]9),
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