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Consumption of protein supplements/
protein-fortified foods among young
adults in Jeju

Hyoju Lee @, Youjeong Jang @ 2, Sumin Kim @ 2, and Kyungho Ha @ ?
'Department of Nutrition Education, Graduate School of Education, Jeju National University, Jeju 63243,
Republic of Korea

2Department of Food Science and Nutrition, Jeju National University, Jeju 63243, Republic of Korea

ABSTRACT

Purpose: Recently, high-protein diets have become highly popular, and the market for
protein products has steadily increased in Korea together with the development of various
types of such products. However, there is limited information on the consumption of protein
supplements (PS) or protein-fortified foods (PF). Thus, this study aimed to evaluate the use
of PS/PF among young adults in Jeju.

Methods: A total of 350 adults (140 men and 210 women) aged 19-39 years voluntarily
participated in this study from June 2022 to May 2023. PS/PF use was measured using a
questionnaire. Dietary intake was assessed using a 24-hour dietary recall.

Results: Approximately 31.4% of the participants (n = 110) had consumed PS/PF for more
than 2 weeks during the past year and 71.8% of them (n = 79) were still consuming these
products (PS/PF consumers). The PS/PF consumers tended to be male and physically active
(p < 0.05 for all). The most frequent reason for PS/PF use was muscle gain (59.5%), followed
by protein supplementation (19.0%) and body fat loss (13.9%), and the most frequent type
of PS/PF consumed was powders (70.6%), followed by drinks (17.7%) and bars (8.8%). The
PS/PF consumers tended to consume a high-protein low-carbohydrate diet compared to

the non-consumers. The prevalence of consuming dietary protein less than the estimated
average requirement (EAR) was significantly lower in PS/PF consumers (13.9%) compared to
non-consumers (25.4%; p = 0.0316).

Conclusion: These findings indicate that the necessity of protein supplementation should be
determined based on the current dietary protein intake and individual requirements. The study
also provides the basic information for establishing guidelines for appropriate protein intake.

Keywords: dietary proteins; high-protein diet; dietary supplements; enriched food;
food, fortified
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Table 1. General characteristics of study participants by protein supplement/protein-fortified food consumption

Characteristic Total (n = 350) Protein supplement/Protein-fortified foods x>-value
Consumers (n=79)  Non-consumers (n = 271)
Sex 14.195™
Males 140 (40.00) 46 (58.23) 94 (34.69)
Females 210 (60.00) 33 (41.77) 177 (65.31)
Age (yrs) 29.35+3.13 29.71+ 2.70 29.95 + 3.94 1.150
City 0.665
Jeju-si 325 (92.86) 75 (94.94) 250 (92.25)
Seogwipo-si 25 (7.14) 4 (5.06) 21 (7.75)
Occupation 0.897
Student 984 (81.14) 67 (84.81) 217 (80.07)
Employed 66 (18.86) 12 (15.19) 54 (19.93)
Education level 0.163
High school or less 253 (72.91) 59 (74.68) 194 (72.39)
College or above 94 (27.09) 20 (25.32) 74 (27.61)
Household income 0.436
Less than 2 million won 101 (31.08) 95 (33.78) 76 (30.28)
2-5 million won 119 (36.62) 925 (33.78) 94 (37.45)
More than 5 million won 105 (32.31) 24 (32.43) 81 (32.27)
Alcohol consumption 0.068
Less than once a month 67 (20.00) 16 (21.05) 51 (19.69)
At least once a month 268 (80.00) 60 (78.95) 208 (80.31)
Current smoking 0.119
No 318 (90.86) 71 (89.87) 247 (91.14)
Yes 32(9.14) 8(10.13) 24 (8.86)
Physical activity? 9.508""
Yes 246 (74.32) 66 (88.00) 180 (70.31)
No 85 (25.68) 9 (12.00) 76 (29.69)
Vigorous-intensity activity? 16.900"**
Yes 123 (37.16) 43 (57.33) 80 (31.25)
No 208 (62.84) 32 (42.67) 176 (68.75)
Moderate-intensity activity? 5.776"
Yes 141 (42.60) 41 (54.67) 100 (39.06)
No 190 (57.40) 34 (45.33) 156 (60.94)
BMI (kg/m2) 23.71+ 4.12 24.03 + 3.43 23.61 + 4.31 0.890

All values are presented as numbers (%) or mean + standard deviation.

YYes: performed moderate-intensity activities for at least 150 minutes or vigorous-intensity activities for at least
75 minutes or an equivalent combination of moderate- and vigorous-intensity activity during a typical week.

*p <0.05, “*p < 0.01, ***p < 0.0001.

Have you consumed PS/PF for more than 2 weeks
in the past year?

Are you currently consuming PS/PF?

No
- 31 (28.18%)
110 (31.43%) ; o)
Yes
79 (71.82%)

Fig. 1. The status of PS/PF consumption.
PS, protein supplement; PF, protein-fortified food.
https://doi.org/10.4163/jnh.2024.57.2.261 265
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PS, protein supplement; PF, protein-fortified food.
YAsked as a multiple-choice question.
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Table 2. Dietary behaviors by protein supplement/protein-fortified food consumption

Dietary behavior Total (n = 350) Protein supplement/Protein-fortified foods ¥>-value
Consumers (n=79)  Non-consumers (n = 271)
Frequency of breakfast consumption 1.797
5-7 times/week 67 (19.20) 17 (21.52) 50 (18.52)
3-4 times/week 59(16.91) 16 (20.25) 43 (15.93)
1-2 times/week 71 (20.34) 13 (16.46) 58(21.48)
Never 152 (43.55) 33 (41.77) 119 (44.07)
Frequency of vegetable intake including kimchi and pickled vegetables 1.034
> 3 times/day 36(10.29) 7 (8.86) 29 (10.70)
1-2 times/day 167 (47.71) 36 (45.57) 131 (48.34)
2-6 times/week 127 (36.29) 30(37.97) 97 (35.79)
< 1time/week 17 (4.86) 5(6.33) 12 (4.43)
Frequency of vegetable intake excluding kimchi and pickled vegetables 3.242
> 3 times/day 19 (5.43) 5(6.33) 14 (5.17)
1-2 times/day 155 (44.29) 28 (35.44) 127 (46.86)
92-6 times/week 142 (40.57) 37 (46.84) 105 (38.75)
< 1time/week 30(8.57) 8(10.13) 22 (8.12)
Frequency of fruit intake 4.197
> 1 time/day 48 (13.71) 8(10.13) 40 (14.76)
2-6 times/week 129 (36.86) 30(37.97) 99 (36.53)
< 1 time/week 135 (38.57) 928 (35.44) 107 (39.48)
All values are presented as numbers (%).
Table 3. Body image perception and weight control experience by protein supplement/protein-fortified food consumption
Characteristic Total (n = 350) Protein supplement/Protein-fortified foods x2-value
Consumers (n=79)  Non-consumers (n = 271)
Body image perception 3.071
Thin 49 (14.00) 7 (8.86) 49 (15.50)
Normal 135 (38.68) 29 (36.71) 106 (39.26)
Obese 166 (47.43) 43 (54.43) 123 (45.39)
Weight change over the past year 5.682
Remain unchanged 123 (35.14) 23(29.11) 100 (36.90)
Lost weight (over 3 kg) 77 (22.00) 25 (31.65) 52 (19.19)
Gained weight (over 3 kg) 150 (42.86) 31(39.24) 119 (43.91)
Weight control experience over the past year 7.853"
Tried to lose weight 185 (52.86) 44 (55.70) 141 (52.03)
Tried to maintain weight 55(15.71) 13 (16.46) 42 (15.50)
Tried to gain weight 29 (8.29) 11(13.92) 18 (6.64)
Never tried 81(23.14) 11(13.92) 70 (25.83)
How to control weight?
Exercise 296 (37.79) 59 (39.33) 167 (20.69)
Fasting (over 24 hrs) 27 (4.52) 5(3.33) 22 (2.73)
Control portion sizes or dietary changes 222 (37.12) 57 (38.00) 165 (20.45)
Skipping meals 68 (11.37) 11 (7.33) 57 (7.06)
Taking medicines without medical prescriptions 1(0.17) 1(0.67) 0 (0.00)
Taking herbal medicines 2 (0.33) 0 (0.00) 11 (1.36)
Using health functional foods 47 (7.86) 15 (10.00) 109 (13.51)
Mono diet 3(0.50) 0 (0.00) 105 (13.01)
Other 2 (0.33) 2 (1.33) 171 (21.19)
All values are presented as numbers (%).
YAsked as a multiple-choice question.
*p <0.05.
CHINT 4271 SAE /ZSIAE M0 T2 L Atey
S92 7170715 AE LA E A 7i0] Tl AR B0 U2 o AATE Al st
(Table 4), A F| AFol| A 3 o Tl 2 A 22 (102.7 )2 Al o] A6 (17.6 g), S AHI = (507.3 mg),
ZHE (2,229.0 mg) Elotdl (2.1 mg), YoMl (17.6 mg)2] AdF o] v} (FH¥iA 80.1 g,
Alo]Ad R 14.6 g, SE| AH|E 408.4 mg, ZHE 1,933.2 mg, E]°FY] 1.7 mg, L °F] 14.5 mg)©ll B]5H
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Table 4. Dietary nutrient intake status by protein supplement/protein-fortified food consumption

Characteristic Total (n = 350) Protein supplement/Protein-fortified foods t-value
Consumers (n = 79) Non-consumers (n = 271)

Nutrient intake
Calorie (kcal) 2,000.05 + 1,045.62 2,205.84 +1,236.73 1,940.06 = 977.42 1.76
Protein (g) 85.16 + 53.36 102.68 = 58.13 80.05 + 50.87 3.37"
Carbohydrate (g) 297.76 + 107.34 234.91 + 114.00 295.68 + 105.44 0.67
Fat (g) 72.24 + 51.89 80.12 + 56.67 69.94 + 50.30 1.54
Dietary fiber (g) 15.30+10.24 17.55+11.89 14.64 +9.63 1.99
Cholesterol (mg) 430.73 + 368.11 507.26 + 399.47 408.42 = 356.15 2.11"
Calcium (mg) 432.40 = 420.67 408.46 £ 259.10 439.38 £ 457.31 -0.77
Phosphorus (mg) 1,082.12 + 617.28 1,201.83 = 628.86 1,047.22 + 610.62 1.97
Sodium (mg) 3,319.19 + 2,303.07 3,706.50 + 2,681.08 3,206.29 + 2,173.19 1.52
Potassium (mg) 1,999.95+1,122.08 2,228.97 +1,155.37 1,933.19+1,105.44 2.07*
Iron (mg) 18.27 = 17.62 19.94 +18.12 17.99 = 17.49 0.55
Vitamin A (ug RAE) 360.45 + 356.25 387.63 £ 440.53 352.53 +328.18 0.66
Thiamine (mg) 1.79+1.24 2.10+ 1.55 1.71+£1.13 2.09*
Riboflavin (mg) 1.59+1.15 1.65+1.01 1.57+1.18 0.56
Vitamin C (mg) 48.05 + 66.90 56.52 + 63.81 45.58 £ 67.69 1.28
Niacin (mg) 15.20 = 10.26 17.62 +11.78 14.50+9.68 2.15*

Nutrient density (/1,000kcal)
Protein (g) 42.15 + 14.67 47.23 + 14.75 40.67 + 14.34 3.55™
Carbohydrate (g) 119.87 + 32.65 113.79 + 30.39 191.64 + 33.13 -1.98
Fat (g) 34.84 +10.97 35.25+11.14 34.73 +10.94 0.38
Dietary fiber (g) 8.39 + 5.07 8.96 = 5.50 8.92 + 4.94 1.13
Cholesterol (mg) 217.22 + 155.32 234.83 + 166.58 212.08 + 151.82 1.15
Calcium (mg) 226.21 +150.25 204.14 +127.27 232.64 +155.93 -1.66
Phosphorus (mg) 549.34 +176.53 562.56 + 153.81 545.49 + 182.70 0.76
Sodium (mg) 1,700.13 + 847.36 1,715.63 + 950.41 1,695.61 + 816.74 0.18
Potassium (mg) 1,063.76 + 454.06 1,097.96 + 440.35 1,053.79 + 458.29 0.76
Iron (mg) 9.21+7.30 8.70 = 5.40 9.36+7.76 -0.86
Vitamin A (ug RAE) 188.24 + 160.92 187.16 = 195.62 188.56 + 149.72 -0.06
Thiamine (mg) 0.90+0.36 0.93+0.35 0.89+0.37 0.89
Riboflavin (mg) 0.82+0.50 0.76 £ 0.31 0.84 + 0.54 -1.67
Vitamin C (mg) 27.46 + 44.84 99.40 + 34.44 26.90 + 47.49 0.52
Niacin (mg) 7.87 + 4.04 8.14 = 3.35 7.79 = 4.23 0.76

Macronutrient (% of energy)
Protein 17.62 + 6.03 19.76 + 5.96 16.99+ 5.92 3.66™
Fat 32.69+9.89 33.13+10.19 32.56 +9.82 0.45
Carbohydrate 49.69 +12.19 47.11 + 10.96 50.45 + 12.44 -2.15"

All values are mean + standard deviation.
RAE, retinol activity equivalent.

*p <0.05, *p < 0.01.
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F2l5HAl E=34TH (p < 0.05 forall). YU ES 1,000 keal T F G4 A FF o 2 F71518 wfo]
= o ATk 3ol 5k X}o] 7} QU ATk (A F] AH47.23 g, B A ] AH40.67 g, p = 0.0004). A F| A}
o] chekod g4 ol 7<l A FH U182 T 19.76%, T 3hE 47.11% 2 H] A 3 Aol v] 5 Thal
A7 B8 (16.99%)& =31 BohE A3 H] & (50.45%) S 21 0 2 LEHITY (p < 0.05 for
all). 21 A H Hl&-2 w94'5J ZHo] 7F AT

i

Z714 0 2 Tk YA A3 9] AMDR 35 H =S I3 A7 (Fig. 3), T E-& AMDRY)
o}o]—k] n] o}p (< 7% of energy) 2. oz H_r] 0].‘_:_ ngo] A7 7]% l% 71-3}1\1 H_:Hx} ol H]H
F A Bl A 2F 0.3%= Uh Fkom, AMDRE] 4SHdS 23} (> 20% of energy) Al 4d
Z3h= H]8-2 A F Aol A 36.7%=2 BIAF A} (18.5%) 01 H] 3l F 28] A= -3-2)5}A] &9ttt
(p = 0.0027). §FA ol B3}E2] 7 AMDR 5FSHd BT (< 55% of energy) 2 2 & A| 41 # 5}
£ H&2 A3 AN A Bl H A el vIsh F-ofshAl Ut (A FH A 82.3%, BIAHAF 64.9%,
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B < Lower limit of the AMDR B Within the AMDR W > Upper limit of the AMDR
90 -
82.28 81.18
80 77.14

68.86

70 H 63.99 64.94
60.79

60

53.43

50
42.86

40 36.71

%

34.18

30
292.57 292.57 .09

18.45
20 4 13.92

9.96
10 8.57

0.29 0 0.37

Carbohydrate Protein Fat Carbohydrate Protein Fat Carbohydrate Protein

Total Consumers Non-consumers

Fig. 3. Macronutrient intake distribution compared with the AMDR by protein supplement/protein-fortified food consumption."?
AMDR, acceptable macronutrient distribution range.

DAMDR of the 2020 Dietary Reference Intakes for Koreans: carbohydrate 55-65%; protein 7-20%; fat 15-30%.

2The p < 0.05 for protein and carbohydrate intakes by group from a ? test.

3.71 3.8 5.06 3.32

https://e-jnh.org

p = 0.0125). FEQF Tl A 77|54 /01'9]'”Et AF A oA AAZEE el A-E 2020 SF
=l FFA HH7I=9 A, A 3 7= Q7 (estimated average requirement, EAR; g/day)

njgto & A F k= Hl&2 13.92% %2 Hl*dﬂZPOHH 25.46%8%1 Zlof| v|sl| §-2JstA @t
™ (p = 0.0316), A= T EAR (0.73 g/kg/day) U] TFO 2 A F[d= H| S = 10.13%= B F A}
(25.09%)°1| H] 3l -F-2] SHA] AT (p = 0.0045) (Fig. 4).

m Total m Consumers M Non-consumers
30

25.46 95.09

%

< EAR (g/day) < EAR (g/kg/day)

Fig. 4. Proportion of dietary protein intake below the EAR by protein supplement/protein-fortified food
consumption."?

EAR, estimated average requirement.

YBoth EAR as g/day by sex and age group and EAR as 0.73 g/kg/day for adults were used respectively.

AThe p < 0.05 for all.
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