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Protein Intake by Korean Adults through Meals

Kyo Woon Kim, Hyun Ah Park, Young Gyu Cho, A Ra Bong

Department of Family Medicine, Seoul Paik Hospital, Inje University College of Medicine, Seoul, Korea

Background: This study aimed to evaluate the adequacy of protein intake through meals and present the major
protein sources of Korean adults.

Methods: Cross-sectional data of 15,639 adults aged 19 years or older from the 2016-2018 Korea National
Health and Nutrition Examination Survey were obtained. The total, animal, plant protein intakes were assessed
using 1-day 24-hour recall. The distinction between breakfast, lunch, and dinner was based on the subjective
answers of the participants.

Results: The adequacy of protein intake based on the Recommended Nutrient Intake was 67.4+1.2% and
62.91£1.1% in young men and women, respectively; it was 51.9+1.4% and 35.7+1.3% in older men and women,
respectively. For men, the proportions of proteins through meals were 17.4+0.3%, 32.6+0.3%, 38.4+0.3%, and
11.6+0.2% for breakfast, lunch, dinner, and snacks, respectively. The women showed a similar distribution. In
both men and women, as the age group progressed from the young (10.9+0.4 g/day, 12.2+0.4%) to the old
(16.9+0.3 g/day, 27.3+0.4%), their intake of proteins and their proportions in meals taken as breakfast also in-
creased, while their dinner protein intake and proportion decreased. The highest-ranked and the 2nd high-
est-ranked protein sources among the young and middle-aged groups were meat and grains, respectively; the
third sources were fish and shellfish. In the old-age group, grains were the highest-ranked protein sources
across all three meals.

Conclusions: Despite the increase in protein intake, one out of three young people and two out of three older
adults in Korea had inadequate protein intake and uneven meal distributions of protein intake.

Korean J Health Promot 2021;21(2):63-72

Keywords: Dietary protein, Meal distribution, Animal protein, Plant protein

N E S8 o]l AN SRS §A5H: o 28] 5
o, BE APFoN SaaE lge] GRS P
wolof W g ghaeh HIRRIT F7H: A o)md o musm g
o Fask skesk Ha olek vk, SAe wslo] ue cha 3] R BAle] F/kstA MRS Sol
3

=
2018 =17 g A ol & —t— 20 9%%3 2018@77}%1 1A4] o]
H

m Received: May 20, 2021 wRevised: Jun. 7, 2021 = Accepted: Jun. 9, 2021

m Corresponding author : Hyun Ah Park, MD, MPH, PhD
Department of Family Medicine, Seoul Paik Hospital, Inje University
College of Medicine, 9 Mareunnae-ro, Jung-gu, Seoul 04551, Korea
Tel: +82-2-2270-0097, Fax: +82-2-2270-0902
E-mail: drparkhyunah@gmail.com
ORCID: https://orcid.org/0000-0003-2343-8964

=
A 724508 g0 2 HA} %7}3}1 g;n = EJ_o}*7 olu}. X
FaAF7IE diFt AR FrlolA e T e EA
ollAl= A5 B iRl 156%, o4elr= 132% AdFist
= A0 Waste] eh=iql Bt o® Ui the B

Copyright © 2021 The Korean Society of Health Promotion and Disease Prevention

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0/), which permits
unrestricted noncommercial use, distribution, and reproduction in any medium, provided the original work is properly cited.



64 Korean J Health Promot VOL. 21, NO. 2, 2021

2 52 52
L X

Ir

2
1
o
N
0
o

B AT 2ol Y A77| FUAGGYRA AR

2 Apgate] BHE1 Al A W AREEE S0t ¥ o

0 43 BEeh AU ANk, 7 BB

A, 4B BNEe YT B JlolEd] B B

WA AEe] e AR AEsaa AAsgch
CHE-

oo R 2
>_E 32

o R

_I_EZ] OJ—O

a=A *éHoPL o] L&t
o] £ ATE Hol= AoT LAFEY o} FA
Aoz 3t Lo A E gl gkt
gl dhaz @.HEW wdZET i-:x]
ezl A2 B

o< P%fﬂ LRSS
Aol ‘%Xl&s 2013 201449 ZulA

L E

[e]

AT 5 T, FEH Bl Hast =

Table 1. Proportions of proteins in meals and snacks taken by Korean males
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Total protein intake

Animal protein intake

Plant protein intake

Mean+SE Proportion+SE Mean+SE Proportion+SE Mean+SE Proportion+SE
19-39y
Breakfast 10.9+£0.4 12.2+0.4 5.7+0.3 11.3+0.5 5.2+0.2 13.9+0.5
Lunch 30.6+0.6 33.7+0.5 16.9+£0.5 30.9+0.7 13.8+0.3 39.2+0.6
Dinner 39.5+0.8 41.8+0.6 27.1+0.8 44.9+0.8 12.3£0.2 35.4+0.6
Snacks 11.6+0.5 12.3+0.4 7.1+0.4 12.9+0.5 4.4+0.2 11.6+0.4
Total 92.6x1.1 100.0 56.8£1.0 100.0 35.8+£0.5 100.0
40-64y
Breakfast 14.5+0.3 18.1+0.3 6.3+0.2 16.3+0.4 8.2+0.2 20.5+0.4
Lunch 26.1£0.4 32.2+0.4 12.7+0.3 30.5£0.5 13.4+0.2 35.3+£0.4
Dinner 32.7£0.6 38.0+£0.4 19.6+0.5 40.0+0.6 13.1+0.2 33.7+0.3
Snacks 9.9+0.3 11.7+£0.3 5.4+0.2 13.2+0.4 4.4+0.1 10.5+0.3
Total 83.2+0.8 100.0 44.1+0.7 100.0 39.1+0.4 100.0
Over 65y
Breakfast 16.9+£0.3 27.3x0.4 6.2+0.2 25.0+0.7 10.7£0.2 29.1+0.4
Lunch 20.5+0.5 31.4+0.5 8.4x£0.4 30.3+0.8 12.1£0.3 31.4+0.4
Dinner 20.7+0.4 32.0+0.4 9.0+0.3 31.4+0.8 11.6x0.2 30.9+0.3
Snacks 6.3+0.2 9.3+£0.3 2.7£0.2 13.3+0.6 3.6+0.2 8.6+0.4
Total 64.3+0.8 100.0 26.3x0.6 100.0 38.0£0.5 100.0
Total male
Breakfast 13.6+0.2 17.4+0.3 6.0£0.1 15.8+0.3 7.5£0.1 19.4+0.3
Lunch 26.9+0.3 32.6£0.3 13.6+0.2 30.5+0.4 13.3+0.1 36.1£0.3
Dinner 33.2+0.4 38.4+0.3 20.7£0.4 40.6+0.4 12.6+0.1 33.9+0.3
Snacks 9.9+0.2 11.6x0.2 5.6+0.2 13.1+£0.3 4.3+0.1 10.6+0.2
Total 83.6+0.6 100.0 45.9+0.5 100.0 37.7+0.3 100.0

Abbreviation: SE, standard error.
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Table 2. Distribution of proteins in meals and snacks taken by Korean females

Total protein intake Animal protein intake Plant protein intake

Mean+SE, g/day  Proportion+SE Mean+SE, g/day  Proportion+SE Mean=SE, g/day  Proportion+SE

19-39y
Breakfast 8.5+0.3 13.1+0.4 4.2+0.2 12.1+0.4 4.2+0.1 14.8+0.4
Lunch 21.8+0.4 33.9+0.5 11.6+0.3 31.8+0.7 10.2+0.2 37.3+0.6
Dinner 26.6+0.5 38.9+0.5 17.1+£0.5 41.3+£0.7 9.5+0.2 34.2+0.5
Snacks 9.4+0.3 14.1+0.4 5.3+0.2 14.8+0.5 4.0+0.2 13.7+0.4
Total 66.3+0.8 100.0 38.3+0.7 100.0 28.0+0.3 100.0
40-64y
Breakfast 11.6+0.2 19.8+0.3 4.8+0.1 18.3+0.4 6.8+0.1 21.7+0.3
Lunch 19.3+0.3 32.0+0.3 8.9+0.2 29.6+0.5 10.4+0.1 34.0+0.4
Dinner 21.3+0.3 34.3+0.4 11.7+0.3 36.4+0.6 9.7+0.1 30.9+0.3
Snacks 8.4+0.2 14.0+0.3 3.9+0.1 15.7+0.4 4.5+0.1 13.5+0.3
Total 60.7+£0.5 100.0 29.3+0.4 100.0 31.4+0.3 100.0
Over 65y
Breakfast 12.6+0.2 27.6+0.3 4.0+0.2 24.6+0.6 8.6+0.1 29.5+0.3
Lunch 14.9+0.3 30.7+0.4 5.7+0.2 30.4+0.8 9.2+0.2 30.4+0.4
Dinner 14.1+0.3 29.4+0.4 5.3+0.2 27.2+0.7 8.8+0.2 29.2+0.3
Snacks 6.0+0.2 12.3+0.3 2.5+0.1 17.8+0.6 3.5+0.1 10.8+0.3
Total 47.6x0.6 100.0 17.4+0.4 100.0 30.2+0.3 100.0
Total female
Breakfast 10.8+0.1 19.1+0.2 4.4+0.1 17.4+0.3 6.3+0.1 20.9+0.2
Lunch 19.3+0.2 32.4+0.3 9.2+0.2 30.6+£0.4 10.1+0.1 34.4+0.3
Dinner 21.7+£0.3 34.8+0.3 12.2+0.2 36.3+0.4 9.5+0.1 31.6+0.2
Snacks 8.2+0.2 13.7+0.2 4.1+0.1 15.7+0.3 4.1+£0.1 13.0+0.2
Total 59.9+0.4 100.0 29.9+0.3 100.0 30.0+0.2 100.0

Abbreviation: SE, standard error.



66 Korean J Health Promot VOL. 21, NO. 2, 2021

= af

skl U 418 1,747, o) 23441), F
o+ 7,27778(E43 2,9717, A4 4,3067), =W 4,24478(
/3 1,841, 0143 2403%)0] EAlol] EakEo] B 15,6397
Q1 o]l EFEGITL, O15S F 41,144,090 Tl
491& sk e,

A W 19-3%y
40-6dy
B 65y
u Total

809  g04 730

a0 4

[

40

20 4

2EAR (0.73g/kg/d) =RDA (091g/kg/d)

2291 Aole] U % Thild AR WAoA 836206 g
ool 599:04 g, FEA THIE AHEE 717} 459505 g,
29.9103 o] QIEK Tables 1, 2). THSIAIFT Tulal e
Y 77} 1.1740.01 g/kg/day, 1.05£0.01 g/kg/day, Thalzl
2 i AFeIE 8L 145%, 14.3% ATHEI AR}
2). & o A2 SR T A B gaol

B =19-39y
= 40-6dy

B 65y

Total

80 4 764

%

EAR (0.73g/kg/d) =RDA (0.91g/kg/d)

Figure 1. Adequacy of protein intake by Korean adults. The EAR and RNI were from the 2020 dietary reference intakes for Koreans
from the Korea Nutrition Society. (A) Male. (B) Female. EAR, estimated average requirement; RNI, recommended nutrient intake.

Figure 2. Total protein intake and meal distribution by sex. (A) Male (total protein intake 83.6 g/day). (B) Female (total protein intake

59.9 g/day).
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Table 3. Top 5 protein sources eaten by Korean males stratified by age

Food group® (protein intake, g/day)

Rank -
Breakfast Lunch Dinner Snacks Total Meal
Male 19-39 y
1 Grains 3.3£0.1 Meat 11.3+0.5 Meat 20.2+0.7 Meat 3.1+0.3 Meat 37.4+1.0
2 Meat 2.8+0.2 Grains 9.3+0.2 Grains 7.7+0.2 Grains 2.8+0.2 Grains 23.0+0.3
3 Fish and shellfish Fish and shellfish Fish and shellfish Dairy foods 1.9+0.1  Fish and shellfish
1.0+0.1 3.5+0.2 4.5+0.3 9.9+0.4
4 Eggs 1.0+0.1 Vegetables 1.8+0.0 Vegetables 1.7+0.0 Fish and shellfish Eggs 4.5+0.2
0.9+0.1
5 Dairy foods 0.8+0.1  Eggs 1.620.1 Eggs 1.620.1 Drinks and alcohols ~ Vegetables 4.3+0.1
0.7+0.0
Male 40-64 y
1 Grains 4.6+0.1 Grains 8.2+0.1 Meat 12.4+0.4 Grains 2.2+0.1 Meat 22.7+0.5
2 Meat 2.2+0.1 Meat 6.4+0.2 Grains 7.2+0.1 Meat 1.8+0.1 Grains 22.2+0.3
3 Fish and shellfish Fish and shellfish Fish and shellfish Dairy foods 1.4+0.1  Fish and shellfish
1.9+0.1 4.6+0.2 5.4+0.3 12.8+0.4
4 Eggs 1.420.1 Vegetables 2.2+0.0 ~ Vegetables 2.3£0.0  Fish and shellfish Vegetables 6.0+0.1
0.9+0.1
5 Vegetables 1.3+0.0 Eggs 1.420.1 Beans and legumes  Fruits 0.8+0.0 Eggs 4.5+0.2
1.5+0.1
Male older than 65 y
1 Grains 5.8+0.1 Grains 7.2+0.2 Grains 6.6+0.1 Grains 1.2+0.1 Grains 20.8+0.3
2 Fish and shellfish Meat 3.8+0.2 Meat 4.9+0.3 Dairy foods 1.1£0.1  Meat 11.2+0.4
2.5+0.1
3 Meat 2.1+0.1 Fish and shellfish Fish and shellfish Fruits 0.8+0.0 Fish and shellfish
3.5+0.3 3.4+0.2 9.7£0.4
4 Beans and legumes ~ Vegetables 1.7+0.0 ~ Beans and legumes  Nuts 0.6+0.1 Beans and legumes
1.8+0.1 1.8+0.1 5.8+0.2
5 Vegetables 1.7+0.0 ~ Beans and legumes ~ Vegetables 1.7+0.0 ~ Beans and legumes ~ Vegetables 5.4+0.1
1.6+0.1 0.5+0.1
Total male
1 Grains 4.3%0.1 Grains 8.4x0.1 Meat 15.1+0.4 Meat 2.5+0.2 Meat 26.2+0.5
2 Meat 2.4+0.1 Meat 7.8+0.2 Grains 7.3+0.1 Grains 2.4+0.1 Grains 22.3+0.2
3 Fish and shellfish Fish and shellfish Fish and shellfish Dairy foods 1.6+£0.1  Fish and shellfish
1.7£0.1 4.0+0.1 4.9+0.2 11.2+0.3
4 Eggs 1.2+0.1 Vegetables 2.0+0.0 Vegetables 2.0£0.0  Fish and shellfish Vegetables 5.3+0.1
0.9+0.1
5 Vegetables 1.120.0 ~ Eggs 1.4+0.0 Beans and legumes ~ Drinks and alcohols ~ Eggs 4.2+0.1

1.4+0.0

0.7+0.0

Values are presented as meantstandard error.
“Based on the classification of the standards provided by the Korea Health Statistics.”
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Table 4. Top 5 food sources of protein eaten by Korean females stratified by age
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Rank

Food group” (protein intake, g/day)

Breakfast

Lunch

Dinner

Snacks

Total Meal

Female 19-39 y
1
2
3

Female 40-64 y
1
2
3

Female older than 65 y
1
2

Total female

Grains 2.6+0.1
Meat 1.7+0.1

Fish and shellfish
0.9+0.1

Eggs 0.9+0.1

Dairy foods 0.7£0.1

Grains 3.5+0.1
Meat 1.4+0.1

Fish and shellfish
1.3+0.1

Eggs 1.2+0.1
Vegetables 1.1£0.0

Grains 4.8+0.1

Fish and shellfish
1.4+0.1

Meat 1.4+0.1
Vegetables 1.3+0.0

Beans and legumes
1.3+0.1

Grains 3.5+0.0
Meat 1.5+0.1

Fish and shellfish
1.2+0.0

Eggs 1.0£0.0
Vegetables 0.9+0.0

Grains 6.9+0.2
Meat 6.6+0.3

Fish and shellfish
3.0+£0.2

Eggs 1.5+0.1

Vegetables 1.3+0.0

Grains 6.1+0.1
Meat 4.2+0.1

Fish and shellfish
3.2+0.1

Vegetables 1.7+0.0
Eggs 1.1+0.0

Grains 5.7+0.1
Meat 2.7+0.2

Fish and shellfish
2.0+0.1

Vegetables 1.3+0.0

Beans and legumes
1.0+0.1

Grains 6.3+0.1
Meat 4.7+0.1

Fish and shellfish
2.9+0.1

Vegetables 1.5+0.0
Eggs 1.1+£0.0

Meat 11.8+0.5
Grains 5.7+0.1

Fish and shellfish
3.3+0.2

Vegetables 1.4+0.0

Eggs 1.2+0.1

Meat 6.8+0.3
Grains 5.2+0.1

Fish and shellfish
3.5+0.1

Vegetables 1.7+0.0

Beans and legumes
1.3+£0.1

Grains 5.1+0.1
Meat 2.7+0.2

Fish and shellfish
2.0+0.1

Beans and legumes
1.3+0.1

Vegetables 1.3+0.0

Meat 7.8+0.2
Grains 5.3+0.1

Fish and shellfish
3.1+0.1

Vegetables 1.5+0.0

Beans and legumes
1.1+£0.0

Grains 2.5+0.1
Meat 1.9+0.2
Dairy foods 1.9£0.1

Fish and shellfish
0.7+0.1

Drinks and alcohols
0.6+0.0

Grains 2.1+0.1
Dairy foods 1.6+0.1
Fruits 1.0+£0.0

Meat 0.9+0.1
Nuts 0.5+0.0

Dairy foods 1.3+0.1
Grains 1.2+0.1

Fruits 0.9+0.0

Beans and legumes
0.5+0.0

Nuts 0.4+0.0

Grains 2.1+0.1
Dairy foods 1.7+0.0
Meat 1.2+0.1

Fruits 0.8+0.0

Drinks and alcohols
0.5+0.0

Meat 22.1+0.6
Grains 17.7+0.3

Fish and shellfish
7.8+0.3

Eggs 3.8+0.1

Dairy foods 3.6+0.1

Grains 16.9+0.2
Meat 13.4+0.3

Fish and shellfish
8.5+0.2

Vegetables 4.7+0.1

Beans and legumes
3.8+0.1

Grains 16.9+0.2
Meat 7.2+0.3

Fish and shellfish
5.6+£0.2

Vegetables 4.1+0.1

Beans and legumes
4.1+£0.1

Grains 17.2+0.1
Meat 15.0+0.3

Fish and shellfish
7.7+0.2

Vegetables 4.1+£0.0

Beans and legumes
3.4+0.1

Values are presented as meantstandard error.
“Based on the classification of the standards provided by the Korea Health Statistics.
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