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Survey on Kimchi Intake Patterns and Attitudes towards Development of Functional
Kimchi among Middle and High School Students in Busan Area

Ga-Yeong Lee, Eui Seong Park, and Kun-Young Park

Department of Food Science and Nutrition, Pusan National University

ABSTRACT The intake patterns and attitudes towards development of functional kimchi among middle and high
school students in Busan area were studied. Nine hundred respondents, consisting of middle and high school students,
were surveyed. A total of 833 completed copies of the questionnaire were used in this research. Respondents preferred
kimchi due to its ‘hot taste’ (49.2%) and ‘salty taste’ (17.9%), but they did not like kimchi due to its ‘sour taste’
(33.8%) and ‘jeotgal taste’ (22.9%). Most students (64.3%) consumed kimchi at home, 68.1% of students ate kimchi
more than twice a day, and 27.4% of students consumed 3 ~4 pieces (size of a piece: 3 X4 cm) of kimchi per meal.
Students showed a strong desire to develop kimchi with a good taste at school food services (65.1%). They also
showed intentions to increase intake of kimchi if ‘taste of kimchi’ (80.6%), and ‘health functionality of kimchi’ (65.2%)
are strengthened. Students wanted kimchi to contain the following fruits: pears (41.3%), apples (24.6%) and pineapples
(10.3%). Finally, students showed a desire to develop kimchi that helps growth and development (59.5%), weight
loss (40.4%), and learning ability improvement (32.8%). This study concludes that it is necessary to increase kimchi
intake in school foodservices by developing new kimchi recipes that meet students’ desires and by educating students

about the health benefits of kimchi.
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Table 1. General characteristics of the middle and high school students in Busan area N (%)
Middle school High school
Variables Male Female Total Male Female Total
(n=269) (n=274) (n=543) (n=158) (n=132) (n=290)
Height (cm) 165.6+7.9" 158.3£5.4 161.9+7.7 174.0£6.6 160.8+5.0 168.0+8.9
Weight (kg) 57.3+14.2 49.0+7.9 53.1<£12.2 66.1£12.1 52.6£7.0 60.2£12.2
BMI (kg/m’)” 20.844.1 19.542.5 20.143.5 21.843.6 20.442.6 21.243.3
Nuclear 224 (84.8) 232 (85.3) 456 (85.1) 133 (84.2) 109 (82.6) 242 (83.4)
Family type Extended 40 (15.2) 40 (14.7) 80 (14.9) 25 (15.8) 23 (17.4) 48 (16.6)
Total 264 (100.0)  272(100.0)  536(100.0)  158(100.0)  132(100.0) 290 (100.0)
30~39 28 (10.5) 30 (11.0) 58 (10.8) 5(3.2) 10 (7.6) 15 (5.2)
Age of mother 40~49 218 (82.0) 229 (84.2) 447 (83.1) 135 (85.4) 105 (79.5) 240 (82.8)
(years) 50< 20 (7.5) 13 (4.8) 33 (6.1) 18 (11.4) 17 (12.9) 35(12.1)
Total 266 (100.0)  272(100.0) 538 (100.0) 158 (100.0) 132 (45.5) 290 (100.0)
o . Yes 186 (69.9) 196 (71.8) 382 (70.9) 117 (74.1) 87 (65.9) 204 (70.3)
Oicﬁlllattﬁgf No 80 (30.1) 77 (28.2) 157 (29.1) 41 (25.9) 45 (34.1) 86 (29.7)
Total 266 (49.4) 273 (50.6) 539 (100.0) 158 (54.5) 132 (100.0) 290 (100.0)

"Mean+standard deviation.

YBMI (body mass index); underweight <18.5, normal 18.5~22.9, overweight 23 ~24.9, obesity >25.
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Table 2. Results of kimchi preference and kimchi taste responses by middle and high school students in Busan area N (%)

. School 5
Variables Middle High Total v (P)
Dislike 25 (4.6) 10 (3.4) 35(4.2)
Preference of Normal 262 (48.3) 117 (40.3) 379 (45.5) 6.284
kimchi Like 256 (47.1) 163 (56.2) 419 (50.3) (0.043)
Total 543 (100.0) 290 (100.0) 833 (100.0)
Hot taste 289 (53.5) 119 (41.2) 408 (49.2)
Salty taste 84 (15.6) 64 (22.1) 148 (17.9)
Preferred Sweet taste 50 (9.3) 27(9.3) 77 (9.3) 20.447
taste Sour taste 61 (11.3) 26 (9.0) 87 (10.5) (0.000)
Jeotgal taste 56 (10.4) 53 (18.3) 109 (13.1)
Total 540 (100.0) 289 (100.0) 829 (100.0)
Hot taste 47 (8.8) 27 (10.0) 74 (9.2)
Salty taste 77 (14.5) 51(18.9) 128 (16.0)
Non-preferred Sweet taste 100 (18.8) 45 (16.7) 145 (18.1) 5.608
taste Sour taste 191 (35.9) 80 (29.6) 271 (33.8) (0.230)
Jeotgal taste 117 (22.0) 67 (24.8) 184 (22.9)
Total 532 (100.0) 270 (100.0) 802 (100.0)
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Table 3. The main place of kimchi intake, preferred fermentation types, intake frequency, and amount N (%)
. School )
Variable Middle High Total X (P)
Home 391 (72.1) 143 (49.5) 543 (64.3)
Mainly eating School 136 (25.1) 144 (49.8) 280 (33.7) 53.256
place of kimchi In case of dining out 15 (2.8) 2(0.7) 17 (2.0) (0.000)
Total 542 (100.0) 289 (100.0) 831 (100.0)
Underripened kimchi 158 (29.3) 80 (28.1) 238 (28.9)
D ¢ Ripened kimchi 262 (48.6) 132 (46.3) 394 (47.8) 1497
. egref t?’ Overripened kimchi 31(5.8) 17 (6.0) 48 (5.8) 0.683
crmentation Do not care 88 (16.3) 56 (19.6) 144 (17.5) (0.683)
Total 539 (100.0) 285 (100.0) 824 (100.0)
Every meal 143 (26.5) 88 (30.3) 231 (27.9)
Twice per day 224 (41.6) 109 (37.6) 333 (40.2) 1758
Intake frequency Once per day 122 (22.6) 65 (22.4) 187 (22.6) 0 '62 4
None 50 (9.3) 28 (9.7) 78 (9.4) (0.624)
Total 539 (100.0) 290 (100.0) 829 (100.0)
None 73 (13.4) 29 (10.0) 102 (12.2)
1~2" pieces per meal 97 (17.9) 38 (13.1) 135 (16.2)
Intake amount 3~4 pieces per meal 157 (28.9) 71 (24.5) 228 (27.4) 20.034
at once Above 5 pieces per meal 108 (19.9) 97 (33.4) 205 (24.6) (0.000)
Just the amount given 108 (19.9) 55 (19.0) 163 (19.6)
Total 543 (100.0) 290 (100.0) 833 (100.0)
"The size of 1 piece: 3 X4 cm.
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Table 4. Responses on the reason for eating or not eating of kimchi by middle and high school students in Busan area N (%)
: School
Variables Middle High Total xz P
Taste 263 (52.6) 149 (56.4) 412 (53.9)
Health 74 (14.8) 25(9.5) 99 (13.0)
One of the Custom 110 (22.0) 68 (25.8) 178 (23.3) 9.968
zz“t‘f;’g lfﬁimhi No alternatives but kimchi 25 (5.0) 16 (6.1) 41 (5.4) (0.041)
Recommendation from others 28 (5.6) 6(2.3) 34 (4.5)
Total 500 (100.0) 264 (100.0) 764 (100.0)
Taste 52 (50.5) 23 (47.9) 75 (49.7)
Odor 13 (12.6) 7 (14.6) 20 (13.2)
One of the Spicy and salty 20 (19.4) 10 (20.8) 30 (19.9) 5.358
Zzat‘fr?; lffrfw‘;ﬁt Dislike vegetables 11(10.7) 1(2.1) 12 (7.9) (0.253)
Dislike appearance 7 (6.8) 7 (14.6) 14 (9.3)
Total 103 (100.0) 48 (100.0) 151 (100.0)
otk AAE AF sk olfrell sl Al 82kl 53.9% gk S A e ARkl tis) v A A
7h ‘gro] dejAetar FHElaL, ‘SRt 23.3%% g+ A3}3= Table 59 2t} fraE-3HAR= 79780 73
A vebgth B3 S o] B el FobA7t 14.8 2= 367881 Ae2 YERgt) A vkg- 4%(1,006) F 65.1%
PR ANH o2 B YEbRTHx=9.968, /X0.05). %3t 7Fduks s A2 S a8kl e, 31.2%7F g
o] A AAA7 A3 Ak Al7IR 2 7)9F A ] T 7ol AgH s A F7e vFstE et Vs
ol thgk o] o rw ofn] o] A9 wizl i153HAY AX ML AA 9§ F F 9.3%5ro] 87331t 7154
of Hla] 117del g Halo] B Ao Atm ¥tk Park¥} AES AAxE7]s0] A&AoR UeyEs A7 H o
Lee(22)¢] ol ofatdl of o] AXE A5 8h= ol 7heE AE(32)% duletH, dtAom YA o], Ar
2 5 Y Zo)BR7} 59.0%, ‘Bto] FobA'7t 30.7%, ‘9 WA 9} 38 F& B OE BE AEFS 4 7|54 A
ol FobM'7F 4.3%% dEheth W A E AdFH A & 2 el gk @t ) A U2 A2 AAA oR Q1w
= olfE AA SRS 49.7%7F ‘< utel ghx] oFolA’e} a9l A trde AA7Is Al tigk Fande] Q12 o]
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25 59tk Kim3} Yoon(26)e] ATl E Foko] 41 Astz AZtew, webd T g ua) 47 Ae8 4
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Table 5. Students' request for what type of kimchi provided at school food service by middle and high school students in Busan

area N (%)
Variables” Develop good Develop Education Diversity in types Multiple options for Total
taste of kimchi functional kimchi for nutrition of kimchi portion of kimchi

Middle school 339 (53.2) 53(8.3) 21 (3.3) 140 (22.0) 84 (13.2) 637 (100.0)
High school 180 (48.8) 21(5.7) 13 (3.5) 109 (29.5) 46 (12.5) 369 (100.0)
Column 519 74 34 249 130 1,006

% of responses 51.6 7.4 34 24.8 12.9 100.0

% of cases 65.1 9.3 4.3 31.2 16.3 126.2

797 valid cases; 36 missing cases.
YSubjects were free to select multiple items.
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Table 6. Intention to eat kimchi developed for the school food service by middle and high school students in Busan area

N (%)
. School )
Variables Middle High Total v (P)
Decrease 6(1.1) 3(1.0) 9(1.1)
Tast Fair 92 (17.1) 59 (20.6) 151 (18.3) 1.524
aste Increase 439 (81.8) 224 (78.3) 663 (80.6) (0.467)
Total 537 (100.0) 286 (100.0) 823 (100.0)
Decrease 11 (2.1) 5(1.8) 16 (2.0)
Health Fair 163 (30.4) 106 (37.3) 269 (32.8) 4.033
functionality Increase 362 (67.5) 173 (60.9) 535 (65.2) (0.133)
Total 536 (100.0) 284 (100.0) 820 (100.0)
Taste 379 (70.3) 240 (83.9) 619 (75.0)
Taste vs. Health . . 18.449
functionality Health functionality 160 (29.7) 46 (16.1) 206 (25.0) (0.000)
Total 539 (100.0) 286 (100.0) 825 (100.0)
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Table 7. What type of fruits add to kimchi for the school food service by middle and high school students in Busan area

N (%)
Variables" Pear Apple Citrus fruits Kiwi Pineapple Banana Persimmon Total
Middle school 258 (40.3) 155(24.2) 50(7.8) 50(7.8) 70 (10.9) 32 (5.0) 25(3.9) 640 (100.0)
High school 139 (43.3) 81 (25.2) 29 (9.0) 20 (6.2) 29 (9.0) 9(2.8) 14 (4.4) 321 (100.0)
Column 397 236 79 70 99 41 39 961
% of responses 413 24.6 8.2 7.3 10.3 43 4.1 100.0
% of cases 61.9 36.8 123 10.9 15.4 6.4 6.1 149.9

641 valid cases; 192 missing cases.
YSubjects were free to select multiple items.
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Table 8. The type of kimchi functionality desired by middle and high school students in Busan area N (%)
Variables" Growth of height Weight loss The fetentive faculty Disease prevention Total
improvement
Middle school 335(45.2) 202 (27.3) 152 (20.5) 52 (7.0) 741 (100.0)
High school 131 (31.3) 114 (27.2) 105 (25.1) 69 (16.5) 419 (100.0)
Column 466 316 257 121 1,160
% of responses 40.2 27.2 22.2 10.4 100.0
% of cases 59.5 40.4 32.8 15.5 148.1
783 valid cases; 50 missing cases.
YSubjects were free to select multiple items.
AW el 165%% bt QA g SLI60%  Arh Ee 409 AgeE 3adg 98 427 599
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