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ABSTRACT

This study sought to investigate the menu patterns and menu diversity of Bibimbap meals served by elementary school
foodservices. The diets of 217 elementary schools in the Jeonbuk area from March to December 2023 were used for the
analysis. A total of 8,943 one-dish meals were served in the schools, of which 1,004 were Bibimbap meals. There was no
significant difference in the frequency of serving Bibimbap based on the type of school foodservice (p<0.01) and seasons
(»<0.001). Overall, 99.7% of the Bibimbap meals were served with soup, and 95.8% of Bibimbap meals were served with
at least one side dish. In addition, 21.4% of all Bibimbap meals were served with one or more side dishes of all categories,
while 79.8% of all Bibimbap meals were not served with fruit, and 55.8% were served with beverages. Yogurt was the most
common beverage served by the Bibimbap group, though Beef Bibimbap was more frequently paired with fruit juice than
yogurt when compared to other Bibimbap meal types. We used correspondence analysis to look at the similarities among
Bibimbap types based on common beverage pairings. The results identified three groups, namely the Traditional Bibimbap
group, the Saessak Bibimbap group, and the Meat Bibimbap group. The Meat Bibimbap group was significantly more likely
to be served with two or more side dishes than other types (p<0.001), while the Traditional Bibimbap and Saessak Bibimbap
groups were significantly more likely to be served with two or more Kimchi side dishes (p<0.05). In conclusion, it is
recommended that students should be educated about the nutritional value and cultural meaning of Bibimbap. Also, diets
should be customized according to the type of Bibimbap. In addition, it is necessary to increase the number of fruits rather
than beverages when serving Bibimbap meals and provide healthy beverages without added sugar.
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Table 1. Serving frequency of one-dish meals and Bibimbap according to the type of school foodservice and seasons

Type of school foodservice Seasons
Variables Total
Urban Rural Spring Summer Fall Winter
Total meals 39,861(100.0))  24,825(62.3) 15,036(37.7)  13,357(33.5) 9,503(23.8) 8,114(20.4) 8,887(22.3)
One-dish meals 8,943(100.0) 5,147(73.8) 3,796(26.2) 2,976(33.3) 2,254(25.2) 1,729(19.3) 1,984(22.2)
Bibimbap® 1,004(100.0) 557(55.5) 447(44.5) 374(37.3) 242(24.1) 203(20.2) 185(18.4)
D N(%).

? Including duplicate response.
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Table 2. Types of Bibimbap item names by main ingredients and preparation methods

HoFA oF BAEREAERS

Types Names of Bibimbap item
. . o Traditional Eco-friendly rice Bokkeum-Gochujang
B D B 2
Bibimbap ibimbap(379) Jeonju Bibimbap2T)  p o bap(a) Bibimbap(3) Bibimbap(2)
(417) Honey-Gochujang Hwangpo-Muk
Bibimbap(1) Bibimbap(1)
Kongnamul Hanu-Kongnamul Nakji-Kongnamul Beef-Kongnamul Kongnamul-Tteok
Kongnamul Bibimbap(50) Bibimbap(4) Bibimbap(5) Bibimbap(5) Bibimbap(2)
Bibimbap
(67) Kongnamul Egg
Bibimbap(1)
Yeolmu-Barley . . Healthy-Barley Cooked barley-Yeolmu
Ye B 1 Barley B 11
Yeolmu Bibimbap(34) colmu_Bibimbap(10) - Barley Bibimbap(11) g, . 10) Bibimbap(3)
Bibimbap
(72) Yeolmu-Barley- Beef-Yeolmukimchi Tuna-Yeolmukimchi Gangdoenjang
Vegetable Bibimbap(1) Bibimbap(1) Bibimbap(1) Bibimbap(1)
. Wild Vegetable Spring vegetable Thistle salad Sanchaenamul
B
Namul Bibimbap(30) — p, .0 pon(as) Bibimbap(20) Bibimbap(14) Bibimbap(4)
Namul
. S-color Namul Asterleafsalad . Gangdoenjang Spring-Vegetable-
ﬁz‘l:;r;zbap Bibimbap(4) Bibimbap(2) Sukchae Bibimbap(2) Sanchae Bibimbap(1)  flower Bibimbap(1)
Spring flavor
Bibimbap(1)
Young Saessak Vegetable . . o
Bibimbap(50) Bibimbap(35) Flower Bibimbap(8) Soft tofu Bibimbap(5) 4-color Bibimbap(4)
Saessak
. Crumble tofu . Soft tofu-Mushroom  Crunchy Healthy .
B B 2 Nuts B 1
( l’f;')"bap Bibimbap(3) Saessak Bibimbap2) .\ ban(1) Bibimbap(1) uts Bibimbap(1)
Cooked barley Young Fresh salad
vegetable Bibimbap(1) Bibimbap(1)
. Beef-Jangjorim Butter Hanu Bulgogi Bulgogi-Vegetable Hanu-Hwangpomuk
H B 21
Beef anu Bibimbap21) - gy ban(10) Bibimbap(6) Bibimbap(6) Bibimbap(5)
Bibimbap f d ! fried beef b kwabul,
Beef Assorted Namu Stir-fried bee Hanu Soboro Yeontan Jikwabulgogi
(56) Bulgogi Bibimbap(2 8og:
Bibimbap(3) ulgogi Bibimbap(2) g\ ibap(l) Bibimbap(1) Bibimbap(1)
. . Fresh vegetable Pork  3-color Soboro 5-color Soboro
B 1 Pork B 4
Pork Soboro Bibimbap(17) - Pork Bibimbap(4) Bibimbap(2) Bibimbap(2) Bibimbap(1)
Bibimbap
7 Pork-Jangjorim Butter
Bibimbap(1)
Chicken
Haeju Bibi 4 hicken Bibi 2
Bibimbap(6) aeju Bibimbap(4) Chicken Bibimbap(2)
Tuna Vegetable o Octopus Vegetable Tuna Mayo .
Tuna Bibimbap(11 Cockle Bibimbap(4
Bibimbap(50) una Bibimbap(Ll) by bap(6) Bibimbap(5) ockle Bibimbap(4)
Seafood
. Pepper Tuna Cockle Vegetable . o
B Abal B 1) M B 1
( Szé);mbap Bibimbap(4) Bibimbap(2) balone Bibimbap(1) uneo Bibimbap(1)
R Nakji Soysauce Jukkumi Egg
Nalji Bibimbap(l) g b1 Bibimbap(1)
Lunchbox Old-Lunchbox Spam Kimchi Nalchial Kimchi
Bibimbap(16) Bibimbap(14) Bibimbap(1) Bibimbap(1)

Y Frequency of serving Bibimbap.
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Table 3. Serving frequency of each type of Bibimbap according to the type of school foodservice and seasons

Type of school

Variables Total foodservice x2-value Seasons x2-value
Urban Rural Spring Summer Fall Winter
Bibimbap 417(41.5" 231(41.5) 186(41.6) 148(39.6)  87(36.1) 100(49.3)  82(44.3)
Kongnamul Bibimbap 67( 6.7) 36( 6.5) 31( 6.9) 29( 7.8) 14( 5.8) 13( 6.4) 11( 5.9)
Yeolmu Bibimbap 72(72)  38( 68)  34( 7.6) 17( 45)  46(19.0)0  6(3.0)  3( 1.6)
Namul Bibimbap 144(14.3)  94(16.9)  50(11.2) 65(17.4)  23( 9.5  27(13.3)  29(15.7)
Saessak Bibimbap 112(11.2)  60(10.8)  52(11.6) .. 41(126)  26(10.7) 16( 7.9)  23(12.4)
24.568 97.280
Beef Bibimbap 56( 5.6)  30( 54)  26( 5.8) 17( 4.5) 11( 4.5) 10( 4.9) 18( 9.7)
Pork Bibimbap 27( 2.7) 6( 1.1) 21( 4.7) 13( 3.5) 5(2.1) 5( 2.5) 4022
Chicken Bibimbap 6( 0.6) 5( 0.9) 1( 0.2) 1( 0.3) 4 1.7) 1( 0.5) 0( 0.0
Seafood Bibimbap 87( 87)  52(94) 3578 31( 83)  21( 87  22(10.8) 13( 7.0)
Lunchbox Bibimbap 16( 1.6) 5( 0.9) 11( 2.5) 6( 1.6) 5(2.1) 3( 1.5) 2( 1.1)
Total 1,004(100.0) 557(100.0) 447(100.0) 374(100.0) 242(100.0) 203(100.0) 185(100.0)

D N(%).

™ p<0.01, ™" p<0.001.
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Fig. 1. Symmetric plot of Bibimbap and beverages by correspondence analysis.
Fruit): Fruit juice, Yog: Yogurt, Fruit&Vegtl: Fruit & vegetable Juice, TraditionalD: Traditional drinks, LocalfruitD: Local fruits drinks,

ChocoD: Chocolate drinks, WithoutD: Without drinks.

(13.9%)2] oAt} A= HIFHR(54.1%) 5 71 Zol
AZebn, 2oke-e AR (29.1%), ZHF71(6.3%), M7
2°(5.9%), ‘BFHX]"(4.6%)°] ol AUt

AR 2F0e] e HAE(44.3%), FUES
(16.0%), ‘B127(14.2%), ‘©157°(13.2%), “7<9=7(12.3%)
o] ot WhEhE AVEHF(33.5%), AHaUE S
(30.0%), “HF7-°1(22.9%), “HAF(8.2%), ‘ZHF(5.4%)
o] FolH, AEF T2 W(60.0%), ‘SH=1(20.0%),
‘B(17.5%), ‘S (2.5%)2] ol ATt HU-2 FHP(35.0%),
“H(20.0%), ‘EE(20.0%), ‘ETHE’(15.0%), AFF(10.0%)
o] olH, HAA= WFHA(60.7%), FREAH(25.6%), ‘B
FAX(5.7%), 571 (4.0%), “WAX]"(4.0%)9] o2 1}
E}ATY.

SHEEY 259 e BT (504%), TUHEE
(22.8%), ‘P19 =(12.6%), “BZE(7.1%), “A5(7.1%)<]
ol Ak WHEAL A AUHE(25.7%), S FT-0]7(25.0%), <X
/BT (21.1%), ‘“SHFEE(20.1%), “AAF(7.7%) <
ot} HMEF FAL wh(51.7%), ‘H’(20.7%), ‘FHEL’
(10.3%), “3r2}°(10.3%), “F71/2AP(7.0%)] o, 2Hd-&
GUP(29.4%), AFP(23.5%), B°(23.5%), ‘H2(11.8%),

‘EE(11.8%)9) <ol AXE MFA(63.6%), T

QR

A(15.3%), “ZHF71°(11.0%),
o =& WAE, AEF F4& W, FdFe Ft
2Ae wiFHA7E 7V wol AlgEd o Wik
Sl g B SR A e R e B S [ A AV
o A, 5% )7k VY wel Ao,
VIR el A E Az o] b el AFEIIT
TFHE obF- Aadel FYH Y AL Sstel
2020 3H=Ql JdUA AFH7IFE(Ministry of Health and
Welfare, The Korean Nutrition Society 2021)S w231 31O
B2 B5aE(55~65): DA (7~20): AH(15~30)2] Hl&
= 7] Sfete] dsHdy o, AR a0
o] A&A 7]uke] HRIREE: &7 WS A, SR
HRRE 28 A" &7 719k vk Aav=2 Al
Aoz A7tEh A5 AFu|Hlvte Wkt
Al <FuE=ro] AlFHAIT(u JJ 2012) FarH2
Aol 71 Bel AlgEE Ao ® YTk Kim SY
(2006)9] ATellM e v 7P A Al a2 '
o7 FAEo] & AT Ade} AolE Kol A7k
H|R ko)) ®=ro] 2b Al g E e ol 7t A= Aol A Al
AL Al T2 B o] UEI BE] 92 dlolA] fEfE A

&
ax
Ju rr

2

X

% oo
1o i o (o o



454

HORA oF fAREME

EIDL

Table 6. Distribution of the menu patterns in Bibimbap groups

HREke] FASEE AEY AT NEE CTEAFS

Traditional Saessak Bibimbap Meat Bibimbap
. Total )
Menu pattern No Bibimbap group group group (n=1,004) X-value
(n=700) (n=168) (n=136) ’
0 3( 0.4)" 0( 0.0) 0( 0.0) 3( 0.3)
Soup 1.307
1 697(99.6) 168(100.0) 136(100.0) 1,001(99.7)
0 17( 2.4) 17( 10.1) 8( 5.9) 42( 42)
1 234(33.4) 53( 31.5) 31( 22.8) 318(31.7)
Side-dish 28.867
2 371(53.0) 84( 50.0) 75( 55.1) 530(52.7)
3 78(11.2) 14( 84) 22( 16.2) 114(11.4)
0 557(79.6) 128( 76.2) 104( 76.5) 789(78.6)
Starchy food 1 142(20.3) 40( 23.8) 32( 23.5) 214(21.3) 1.872
2 1( 0.1) 0( 0.0) 0( 0.0) 1 0.1)
Dessert No 548(78.3) 145( 86.3) 108( 79.4) 801(79.8)
Fruit 5421
Yes 152(21.7) 23( 13.7) 28( 20.6) 203(20.2)
No 604(86.3) 144( 85.7) 114( 83.8) 862(85.9)
Others 0.572
Yes 96(13.7) 24( 14.3) 22( 16.2) 142(14.1)
0 2( 0.3) 3( 1.8) 3(22) 8( 0.8)
Kimchi 1 622(88.8) 150( 89.3) 125( 91.9) 897(89.3) 10.900
2 76(10.9) 15( 8.9) 8( 5.9) 99( 9.9)
D N(%).
" p<0.05, ™" p<0.001.
o2 dAesigith AA vl aFelA ATE = F/RE AFe e WETE o] B35 of, A, o, &F
= W D=, FUEE, wga, G, o 5= 78 T g A Al Fske Blo] AEAT ARoA vt
SO FAE HRRe] mE 2 nte 2T F 3 HA st
HlERke] AR Bt 22 5 S (0u JT 2012) od Bt
o] FE AFEL e Ao m Ferdrh AAH oz v 2 <
W 3 Al HlE BlEo] =2 HLL upbld] BRigy
o] Aol whet viHlnke] A WIEE BW B 37.3%, ‘o 2 dTe d8AY 25%n & dsxen 217inE
B2 24.1%, ‘712 202%, ‘AL 184%% B T} o] B9 A ooz 20231 3€ ~ 1297119 2ehE o] g-ate] HRl
THIETE B AL B AT vvle 2dw 715 78 B ovl gdE 24T Aled dFAe &
extste] JFe ?‘#91 FEA7I7F HA Wa}x% 2023 8943400 em, o] F MM 1,0042)(11.2%)°] ATk
|

Hxo] o
T_ %WSegyellbo 2023) l"?—-,ET 2
2 A a5 BF wro Al Wk v)go] =xvh AEaa)
= Oﬂ"% Yoon CY

& Kim EJ(2023)¢] Sub2 7h2] A
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55.5%, &= 2 44.5%°M, AEZE B 37.3%, ‘A
B 24.1%, ‘7F2 202%, ‘A1E 18.4%°|UTt. HHIvre]
Azt ZeHol met 1059 v fFFo 2 prlon,
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Table 7. The five most frequently selected food items for the accompaniments in each group of Bibimbap

Group Soup Side-dish Starchy food Fruit Kimchi
hicken/fried Wat
Doenjangguk 263(50.8)" CTKVEd ) 450) Bread  78(542) VY 24(333) Baechu Kimchi 396(54.1)
food melon
. Radish fresh
Traditional Egg soup 81(15.6)  Grilled meat 119(20.1) Tteok  28(19.4) Melon 14(19.4) salad 213(29.1)
Bibimbap ) . . L
aroup Kongnamulguk 76(14.7)  Namul/SFV’ 84(14.2) Hot dog 21(14.6) Tangerine 13(18.1) Radish Kimchi 46( 6.3)
Algen soup  56(10.8) Muk 64(10.8) Hangwa 10( 6.9) Tomato  11(15.3) White Kimchi 43( 5.9)
P e“ii:eed 42(81)  Pickles 53( 9.0) Cookies  7( 49) Apple  10(13.9) Yeolmu Kimchi 34( 4.6)
. Chicken/fried Water I
Doenjangguk  47(44.3) food 57(33.5) Bread  24(60.0) melon 7(35.0) Baechu Kimchi 107(60.7)
. Radish fresh
Saessak  Kongnamulguk 17(16.0) ~ Namul/SFV ~ 51(30.0) Hot dog  8(20.0) Tangerine  4(20.0) - ;Sala . SN 45025.6)
Bibimbap
group Malguenguk  15(14.2)  Grilled meat  39(22.9) Tteok 7(17.5)  Grape 4(20.0) Yeolmu Kimchi 10( 5.7)
Fish cake soup 14(13.2) Pickles 14( 8.2) Hangwa 1( 2.5) Tomato 3(15.0) Radish Kimchi  7( 4.0)
Algen soup  13(12.3) Stewed foods 9( 5.4) - - Apple 2(10.0) White Kimchi 7( 4.0)
. Vegetable Water . .
Doenjangguk  64(50.4) salad 37(25.7) Bread 15(51.7) melon 5(29.4) Baechu Kimchi 75(63.6)
ish fresh
Kongnamulguk 29(22.8)  Grilled meat  36(25.0) Treok  6(207) Apple 4235 Radishfresh g qq
Meat salad
Bibimbap . .
Chicken/fried . .
group  Algen soup  16(12.6) ‘Cfoeo . % 3121.5) Hot dog  3(10.3) Tangerine  4(23.5) Radish Kimchi 13(11.0)
Egg soup 9( 7.1)  Stir-fried meat 29(20.1) Hangwa  3(10.3) Melon 2(11.8) Yeolmu Kimchi  7( 5.9)
Fish cake soup 9( 7.1) Pickles 11( 7.7) Cookies 2( 7.0)  Grape 2(11.8) WhiteKimchi 5( 42)
D N(%).

? Stir-fried vegetable.

(p<0.01). BN o] wa} 3 AlgE 224 A
99.7%2] HWlukel| ] =S A F3hH, 95.8%2] H]HIutA] 1
717 olge] kg Algalint. vle] £ ATE &
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g 8L 8AEQ4.3%),
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