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Analysis of Menu Patterns of Bibimbab meals in the School Lunch Program in Busan and
Gyeongnam provinces.
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1Department of Food and Nutrition, 2Nutrition Education Major of Groduate School of Education, Gyeoungsang National University

Abstract

The purpose of this study was to divide into a few groups of Bibimbabs with distinctive menu patterns and accompaniments
from 484 Bibimbab menus of 360 elementary school foodservices around Busan city and Gyeongnam province. The menus
were collected from the internetthttp://www.kdclub.com) and the home page of elementary schools from December, 2004 to
September, 2005. Moreover, Bibimbabs with high frequency were analyzed by seasons and regions to give informations for
menu planing and developing in elementary school foodservices. The serving frequency of Bibimbabs was significantly different
among seasons, highest in summer and lowest in winter. Kongnamulbibimbab and Bomnamulbibimbab were highest in
frequency in rural areas meanwhile, Sanchaebibimbab, and Chamchibibimbab were frequently served in Busan.

The basic structure of Bibimbab meal based on main dish, soup, kimchi and one or two accompaniments consisted of “side
dish”, “fruit & beverage”, or “starchy food & dessert”. Thus, most of the Bibimbab meals were composed ofd~5 dishes. Five
groups of Bibimbabs were suggested by the menu patterns and kinds of soups. Soups, fruit & beverage, and kimchi were
included in the menu patterns of nearly all groups of Bibimbabs. However, side dishes and starchy foods & desserts were
included or excluded according to the groups of Bibimbabs. Some kinds of soups and side dishes were different among the
groups of Bibimbabs. These results suggest that the cost, available labor and seasonal constraints contributed mainly to the
numbers and kinds of accompaniments in the Bibimbab meals. However, taste and sensory balance were also considered in the

Bibimbab menus in the School Lunch Program.
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<Table 1> The serving frequency of one-dish meals and Bibimbabs by regions and seasons?)
Variabl N Regions Seasons
anables Busan Urban Rural x2 Spring  Summer Fall Winter x2
Schools 360 120 120 120 90 90 90 90
Meals 7174 2456 2365 2353 1901 1875 1768 1630
One-dish meals 1601 520 552 529 1.02 382 427 406 386 3.21
Bibimbabs 484 158 147 179 3.28 116 146 126 96 10.74*

DOne month is selected for each season: spring-March; summer-June; fall-September; winter-December.

* P<0.05



<Table 2> Classification of Bibimbab item names by main ingredients and preparation methods

Kind Bibimbab item names

Bibimbab Bibimbab(189)D, Jeonjubibimbab(2)

Kongnamulbibimbab Kongnamulbab(100), Kongnamulbibimbab(22), Busotkongnamulbab(5)
Soygoggikongnamulbab(4) Kongnamulmubab(3) Heonmikongnamulbab(1)

Yeolmubibimbab Yeolmubibimbab(49) Yeolmuboribibimbab4) Yeolmuyachaebimbab(1)
Kongboriyeolmubibimbab(1)

Sanchaebibimbab Sanchaebibimbab(23)

Saessakbibimbab Saessakb‘ibimbab(.12.) Wellbeingsaessakbibimbab(1) Chinhoangyongsaessakbibimbab(1)
Bulgoggisaessakbibimbab(1)

Bomnamulbibimbab Bomnamulbibimbab(14) Bomnamulheonmibibimbab(1)

Chamchibibimbab Chamchiyachaebibimbab(5) Chamchibibimbab(4) Chamchisaessakbibimbab(3)
Chamchichaesobibimbab(1)

o Bulgoggisaengchaebibimbab(3) Yachaebibimbab(3) Yachaebab(2)

Saengchaebibimbab Chiﬁhoangyoigyachaebibimbab(l)
Yeorumbibimbab(4) Yeorumnamulbibimbab(3) Yeongyangbab(4)

Others Yeongyangbibimbab(1) Namulbibimbab(3) Nokchabibimbab(3)
Sigolsikbibimbab(3) Busotbibimbab(3) Nakjibibimbab(2)
Bburichaesobibimbab(1) Keolbibimbab(1)

L The number of occurrence of each item name within the 484 sample menus.
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<Table 3> The serving frequency of each kind of Bibimbab by the regions and seasons

. o Regions Seasons?

Variables NOW Busan Urban Rural x2 Spring Summer Fall Winter x2
Bibimbab 191(39.5) 61(31.9) 62(325)  68(35.6) 045 46(24.1) 35(18.3) 56(29.3)  54(28.3) 5.71
KongnamulB  135(27.9) 37274 39289 59437 658  36(26.7) 37274 33(24.4)  29(21.5) 1.15
YeolmuB 55(11.9 23(41.8)  14(25.5) 18(32.7) 2.22 0 45818 10(18.2) 0 2227
SanchaeB 23(4.8) 14(60.9) 3(13.0) 6(26.1) 843* 11(47.8) 313.00 41749 521.7) 6.74
SaessakB 15(3.D 5(33.3) 5(33.3) 5(33.3) 0 2(13.3) 5(33.3)  8(53.3) 0 3.60
BomnamulB 15(3.D 167 5333  9(60.0) 6.40°  15(100) 0 0 0 0
ChamchiB 13(2.7) 9(69.2) 3(23.D 1(7.7) 8.00* 0 9(69.2) 4(30.8) 0 1.92
SaengchaeB 9(1.9) 4(44.9) 5(55.6) 0 0.11 2(22.2 101D 4(44.9) 2(22.2) 211
Others 28(5.8) 4143)  11(39.3) 13469 479 4(143) 11393  7(25.0) 6(21.4) 371
Total 484(100) 158(32.6) 147309 179(37.0) 328 11624.0) 146(30.2) 126(26.0)  96(19.8) 10.74*

KongnamulB: Kongnamulbibimbab, YeolmuB:Yeolmubibimbab, SanchaeB:Sanchaebibimbab, SaessakB:Saessakbibimbab,
BomnamulB:Bomnamulbibimbab, ChamchiB:Chamchibibimbab, SaengchaeB:Saengchaebibimbab
DOne month is selected for each season: spring-March; summer-June; fall-September; winter-December.

* P<0.05, **P<0.001
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<Table 4> Distribution of the number of dishes within each accompaniments in various Bibimbabs

ﬁ;ﬁ:ﬁsa NoD  Bibimbab KongnamulB YeolmuB SanchaeB SaessakB BomnamulB ChamchiB SaengchaeB — Others Total
Soup 1 190(99.5)2  130(96.3) 46(83.6)  23(100)  15(100) 15(100)  13(100) 8(88.9) 26(92.9) 466(96.3)
0 1(0.5) 5(3.7)  9(164) 0 0 0 0 111D 2(7.D 18(3,7)
Side-dish 3 0 1C0.7) 1(1.8) 0 0 0 0 0 0 2009
2 100 5.2) 12(89) 7127 474 0 0 0 11D 136 35(7.2)
1 61(31.9) 65(482) 21(38.2) 11(47.8)  7(67) 7(46.7) 3(23.1 2(222) 9321  186(38.4)
0 1200628 57(42.2)  26(47.3) 8(348) 8(533) 8(53.3) 10(76.9) 6(66.7) 18(64.3) 261(53.9)
Starchy 2 0 2(15) 0 0 0 0 0 0 0 2004
food & 1 71(37.2) 57(42.2) 21382y 4174  4(26.7) 32000  11(84.6) 5(55.6) 14(50.0) 190(39.3)
Dessert 0 1200628 76(56.3) 34(61.8) 19(82.6) 11(73.3) 12(80.0) 20159 4(44.9) 14(50.0) 292(60.3)
Fruit & 2 12( 6.3) 1C0.7) 4(7.3) 2087 0 3(20.0) 0 13.6) 23(4.8)
Beverage 1 122(63.9) 87(64.4) 35(63.6) 12(52.2) 11(73.3) 6(40.0) 6(46.2) 6(66.7) 21(75.0)  306(63.2)
0 57(29.8) 47348) 16(29.1) 9391  4Q26.7) 6(40.0) 7(53.8) 3(33.3) 6214  155(32.0)
Kimchi 2 2(1.0 4(3.0) 0 1(4.9) 0 0 0 0 1036 8(1L7)
1 178(93.2)  125(92.6) 42(764) 21(913) 13(86.7) 14092.3)  12(92.3) 9100) 26(92.9)  440(90.9)
0 11(5.8) 644 13(23.6) 144 2013.3) 1(6.7) 1(7.7) 0 130 36(7.4)
Total 7 0 1C0.7) 0 0 0 0 0 0 0 1€0.2)
6 100 5.2) 11( 8.2) 1(1.8) 1(4.4) 0 0 0 0 0 23(4.8)
5 80(41.9) 83(61.5) 25(455) 14(60.9)  5(33.3) 426.7) 7(53.9 5(55.6) 18(643) 241(49.8)
4 101529  36(26.7) 206(47.3) 8(34.8) 10(66.7) 11(73.3)  5(385) 44449 10357 21143.0)
3 0 4(3.0) 3(5.5) 0 0 0 1C7.7) 0 0 8(1.7

KongnamulB: Kongnamulbibimbab, YeolmuB:Yeolmubibimbab, SanchaeB:Sanchaebibimbab, SaessakB:Saessakbibimbab,
BomnamulB:Bomnamulbibimbab, ChamchiB:Chamchibibimbab, SaengchaeB:Saengchaebibimbab
D The number of dishes within each accompaniments
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<Table 5> The serving frequency of various soups which were served with each kind of Bibimbab NC®)
Soup Bibimbab KongnamulB YeolmuB SanchaeB  SaessakB ~ BomnamulB ChamchiB SaengchaeB  Other Total
ISG 6(3.DD 5(3.7) 1(1.8) 1( 4.9 2(13.3) 0 1C7.7) 0 1(3.6) 17(3.5)
PIG 15C7.9) 10( 7.4) 3(5.5) 2(8.7) 2(13.3) 0 0 1(11.D 0 33068
DZzZ 5(2.6) 5(3.7) 16(29.1) 0 0 1067 0 0 0 27(5.6)
DZG 11(5.8) 5(3.7) 3(5.5 0 167D 1(6.7) 0 0 3(10.7)  24(5.0)
CSDZG (4.7 21(15.6) 203.6 2(8.7) 0 1067 1C7.7) 2(22.2) 5(17.9)  43(8.9)
UBG 5(2.6) 12( 8.9 1(1.8) 3(13.0 0 0 0 0 0 21(4.3)
GRG 19(10.0) 15(11.1) 2(3.6) 417.4) 0 3(20.0) 1(7.7 2(22.2) 4(143) 50(10.3)
GZG 1€0.5) 2(1.5) 2(3.6 0 0 0 0 0 0 5(1.0)
MYG 1(0.5) 2(1.5) 1(1.8) 1(4.9 1(6.7) 1(6.7) 1(7.D 0 0 8(1.7)
MG 11(5.8) 8(5.9) 1(1.8) 0 1(6.7) 0 2(15.4) 1(11.1D) 1(3.6)  25(5.2)
KNMG 2(1.D 0 2(3.6) 0 0 0 2154 0 2(7.D 8(1.7)
BAG 8(4.2) 6(4.49 2(3.6) 2087 1€6.7) 0 0 0 0 1939
AMG 7(3.7) 4( 3.0) 1(1.8) 3(13.00 2(13.3) 0 1C7.7) 0 0 18(37
TG 62(32.5) 11(8.2) 1(1.8) 3(13.00 4(26.7) 5(33.3) 2(15.9 2(22.2) 1(3.6 91188
OZAG 5(2.6) 5(3.7) 0 0 0 0 0 0 1(3.6)  11(23)
JGG 4 2.1 8(5.9) 1(1.8) 0 0 2(13.3) 0 0 1(3.6) 16(3.3)
JCG 11(5.8) 1(0.7) 1(1.8) 2087 0 1067 17D 0 2(7.)  19(39
NG 2(1.D 403.0) 2(3.6) 0 1(6.7) 0 1C7.7) 0 27D 12(23)
Others 6(3.D 6( 4.4 4(7.3 0 0 0 0 0 310.7)  19(3.9)
Without Soup 1(0.5) 5(3.7) 9(16.4) 0 0 0 0 111.1) 207D 18(3.7)
Total 191 135 55 23 15 15 13 9 28 484

KongnamulB: Kongnamulbibimbab, YB:Yeolmubibimbab, SanchaeB:Sanchaebibimbab, SaessakB:Saessakbibimbab,

BomnamulB:Bomnamulbibimbab, ChamchiB:Chamchibibimbab, SaengchaeB:Saengchaebibimbab, ISG:Ilsikdenzangook,
PIG:Paengibusutgook, DZZ:Denzangzzige, DZG:Denzangook, CSDZG:Chaesodenzangook, UBG:Ubugook, GRG:Geyrangook,
GZG:Gamzagook, MYG:Miyeokgook, MG:Mugook, KNMG:Kongnamulgook, BAG:Bookagook, AMG:Amookgook, TG:Tangook,

OZAG:Ozingagook, JGG;Jogaegook, JCG:Jaecheobgook, NG:Naengook
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<Table 6> Inertia and Chi-square decomposition for the

Bibimbabs and soups?)

Singular Value Principal Inertia ~ Chi Square Percent
0.51398 0.26417 127.860 4221
0.34320 0.11779 57.008 18.82
0.29408 0.08648 41.858 13.82
0.25857 0.06686 32.358 10.68
0.18234 0.03325 16.092 5.31
0.15764 0.02485 12.028 3.97
0.13949 0.01946 9.418 311
0.11434 0.01307 6.327 2.09
Total 0.62593 302.950 100.00
Degree of Freedom=152

Dby Correspondence Analysis
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2o whet vjRte] S R E HAR B
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<Figure 1> Correspondence of Bibimbabs and soups
A:Bibimbab, B:Kongnamulbibimbab, C:Yeolmubibimbab,
D:Sanchaebibimbab, E:Saessakbibimbab,
F:Bomnamulbibimbab, G:Chamchibibimbab,
H:Saengchaebibimbab, J:Other Bibimbabs, a:llsikdenzangook,
b:Paengibusutgook, c:Denzangzzige, d:Denzangook,
e:Chaesodenzangook, f:Ubugook, g:Geyrangook,
h:Gamzagook, i:Miyeokgook, j:Mugook, k:Kongnamulgook,
I:Bookagook, m:Amookgook, n:Tangook, 0:0zingagook,
p:Jogaegook, g:Jaecheobgook, r:Naengook, s:Other soups,
t:without soup. food, Mex : Mexican food, 1 : Having an
experience, 2 : Being familiar, 3 : Want to eat, 4 : Well-know
about food, 5 : Want to know about food, 6 : Well-know about
restaurant, 7 : Having a good feeling

ANE AFdles Wert 2 Ho 1914 oHeba] vEH=H(R]
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0 2 W 7Y 2 2T A
7425 0%)33 7}10P =onz ‘uyehst+
Y 2 FEL+HA gfEo] 7}%} ‘ﬂﬂd_él J*‘EJL tﬂEHﬁL



<Table 7> Distribution of the menu patterns in 5 groups of Bibimbabs N@%)
Menu pattern I I I v v
Side dish 27(13.1) 22(15.3) 916.4) 4(14.3) 7(30.4)
Starchy food & dessert 31(15.0) 19(13.2) 4(7.3) 6(21.4) 104.3)
Fruit & Beverage 62(30.D 11(7.6) 9164 7(25.0) 6(26.1)
Side dish +Starchy food & dessert 3(1.5 9(6.3) 3(5.5) 3(10.7) 1(4.3)
Side dish +Fruit & Beverage 42(20.4) 47(32.6) 16(29.1) 3(10.7) 6(26.1D
Starchy food & dessert +Fruit & Beverage 35(17.0) 27(18.8) 13(23.6) 5(17.9) 1043
Side dish +Starchy food & dessert + Fruit & Beverage 6(29 (6.3 1(1.8) 0 1(4.3)
Total 206 144 55 28 23

I;Bibimbab and Saessakbibimbab, I ;Kongnamulbibimbab and Saengchaebibimbab, II;Yeolmubibimbab, IV;Chamchibibimbab and
Bomnamulbibimbab, V :Sanchaebibimbab.

RO mE WM IR A M AR FAEE Y 7, dgRSsEE B MBS SAlo| 57
olgith. o] HHOIAE T U SEAS AT HR(60.8%) MUY FHUR ATHE WA £ AT 225 7]
< 7 Holgloy, HEAS AlFehe vl&(17.2%) ¢ ¥ Ao bt Bl Y 9 FESeE YA FRE AHEY
o Holgiek, vl A BE 99ol4 3 % S84, WjE  chTable §), Al 1WA WO R ARZ ol ARz
AAE AEshe Bl o i 9 B2AL Yo b 22 ARy} s wiE) ATEAL, g HY A,
S ATHES} v Gt A1EH 4ol diFRe] vk HAMRE HARS Solgith HAULRE 2o} &
= AE3HA g Wolle, 2, 3, 5EAME WS AFse Ade H3 5ol o EEon, W o] Stuo A e
B0l gton], 293 4FoAs H2AS AFets Hert SO} BARSE W 2 A Fslei), o]y £/ S22 o
goreh FoiZ 7 7] AAtoll A Thafsh e ARl Q471 A3 gizEA
<Table 8> The 5 most frequently selected food items for the accompaniments in each group of Bibimbab N
Group Side-dish Starchy food & Dessert Fruit & Beverage Kimchi
Egg 27(13.1) Ttok 25(12.1) Yogurt 38(18.4) Baechukimchi 146(70.9)
Ttigim 9(4.49) Doughnut 9( 4.9 Grape 23(11.2)  Kakdugi 32(15.5)
I Saengchae 7(3.4 Hotiok&Jjinpang ~ 6( 2.9) Tangerine 16(7.8)  Baekkimchi 6( 2.9
Fruit salad 6(2.9) Gogumamatang 5(2.4) Strawberry 15(7.3)  Chonggakkimchi 2(1.0)
Myelchybokkum 5(2.4) Mandu 5(2.4) Banana 14( 6.8)  Nabakkimchi 2(1.0
Chicken 15(10.4) Ttok 9( 6.3) Yogurt 16(11.1)  Baechukimchi 107(74.3)
Ttigim, 11(7.6) Gogumamatang 7(4.9) Watermelon 15(10.49)  Kakdugi 20(13.9)
I  Saengchae 11(7.6) Juk, 7( 4.9 Tangerine 10(6.3)  Yeolmukimchi 4(2.8)
Fish cutlet 9 6.3) Mandu 7(4.9) Cherry tomato 8(5.6)  Oikimchi 3(2.D
Jeon 6(4.2) Ttigim 6(4.2) Grape 7(4.9) - Chonggakkimchi  2(1.4)
Chicken 9(16.9) Ttok 473 Watermelon 14(25.5)  Baechukimchi 33(60.0)
Musaengchae 7(12.7) Doughnut 3(5.5) Yogurt 6(10.9)  Kakdugi 3(5.5
I  Kongnhamul 5(9.1) Ttigim 3(5.5) Solid Yogurt 4(7.3)  Nabakkimchi 2(3.6)
Yachaejeon 3(5.5) Gamza&Goguma - 2( 3.6) Cherry tomato 3(5.5) Naengmeonkimchi 2(3.6)
Ttigim 3(5.5) Chungeoun 2(3.6) Grape 3(5.5)  Others 2(3.6)
Saengchae 3(10.7) Croquette 3(10.79 Yogurt 4(14.3)  Baechukimchi 20(71.49)
Egg 2(7.D Doughnut 2(7.D Watermelon 2(7.1D)  Kakdugi 4(14.3)
IV Chicken, 1(3.6) Gogumamatang 2(7.D Orange 2(7.1)  Chonggakkimchi 2(7.D
Ttigim, 1(3.6) Ttok 2(7.D Banana, 2(7.D
Others 3(10.7 Others 5(17.9) Strawberry 2(7.D
Egg 6(26.1) Ttigim 2(8.7) Tangerine 3(13.0)0  Baechukimchi 19(82.6)
Ttigim 1(4.3) Mandu 1(4.3) Yogurt 3(13.0)  Nabakkimchi 2(87
v Saengchae 1(4.3) Egg 1(4.3) Cherry tomato 1(4.3)  Kakdugi 1(4.3)
Jabchae 1043 - Tomato 1(4.3)  Oisobagy 1(4.3)
Others 10(43.5) Others 6(26.1)

[:Bibimbab and Saessakbibimbab, T ;Kongnamulbibimbab and Saengchaebibimbab, II;Yeolmubibimbab, IV;Chamchibibimbab and
Bomnamulbibimbab, V ;Sanchaebibimbab.
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