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Differences between the Food and Nutrient Composition of the Vegetarian
and Non-vegetarian Menus of Elementary School Foodservices in Chungnam

Minseo Choi - Yun—-A Lee - Mi-Kyeong Choi®
Dept. of Food and Nutrition, Kongju National University, Yesan 32439, Korea

ABSTRACT

School foodservices serve vegetarian meals to shape healthy eating habits and create environmental aware-
ness among students. The purpose of this study was to evaluate the nutritional content of vegetarian menus of
an elementary school foodservice. We examined 334 vegetarian and 545 non-vegetarian menus at elementary
schools in the Chungnam area and compared their food composition and nutrient content. The average number
of dishes per vegetarian menu was 7.0, which was significantly lower than the 7.3 items per non-vegetarian
menu. The number of staple and dessert dishes on the vegetarian menus was significantly higher than that of
non-vegetarian menus. Contrarily, the non-vegetarian menus had a higher number of broths and side dishes
than vegetarian menus. Menus comprising grains, meats-fishes-eggs, vegetables-beans, fruits, and dairy products
constituted 39.2% of vegetarian and 50.1% of non-vegetarian menus. The dietary diversity score was 4.3 for
the vegetarian menu and this was significantly lower than 4.5 for the non-vegetarian menus. In terms of nu-
trient content and the index of nutritional quality, the vegetarian menus had significantly higher levels of vita-
min A and calcium than the non-vegetarian menus. However, the protein and vitamin B; levels were lower in
the vegetarian menus. Our results suggest a need to develop balanced vegetarian menus and expand education
to improve awareness, acceptance, and consumption of vegetables among school-age children.
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182 | =Sshuad MMt HIRA AHe| AF 83t &

2§ i 5 AR AEY ARk uld
(vegan), §AIEFS AFsHe ZE HxEZA(acto
vegetarian), 4RI} T DS Mgk PE-©
B Hx|g|2]A(lacto-ovo vegetarian), ABA7FR] HF5}
= A3 wX]H 2] (pesco vegetarian), H 17|
£ At Y gar1E AFske Aln HixER
A(semi vegetarian), A1EA AE 9170] AAIE 1)
VB e IR 59 47 43S slgels Zux
gl A(flexitarian) 502 EHFFTHRuby 2012).
AoiEs AR wRn ATsie Agses
24 AEolu} 7FBAEe] A3 Sk Tlat
Tl vk HE7 v ARG SR g
o7 HEy ¢JckBae 2012; Korea Disease Control
and Prevention Agency 2022). zjAs} yo] ZR3E
A3 Aol o AEEe ola Belel A
WEa AokE HlehE ofdsin, opefgt vl 7
AERE QoiRle gus ggas s ot
EFoRRH AIS HIsk= 5 A7 89X 8
Sk o35kS SloKSlavin & Lloyd 2012; Alissa & Ferns
2017). WA AgSE Fojle BARos shaa
FE HAIAE 20l e £E BT AU
WG SBe 2EA A9 Fa43 Baol
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oA 117] $iE E9Y(Meatless Monday)a}t {419
H(Veggie day) 50| Feiz AT A HH SHw

oA 4 18] A9 b £EFAL) ', FA
g So gRoa mA AL wYsigion, &
Agge 273 B4a4Te) dAE Eoln
THYu 2023).
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SR, ZHAHE 37T

23, S5, Holdad, nhdg, 2E 9 3

s goact HYPHEA 5o HHE 5L o)F

& 20 QirkKey 5 2006). et $EA T,
D

A, okl 59| Mat WY 4

2011). vl23} FHfeh FeRrgsloirE Zsl A
H8 Ae Gyson FRau, Al Ego| o
31, 57 Ao o AlRelE £30] 8 4 et

ST American Dietetic Association 2003). -2
ok sl 29 A oY AR 94 oMe
o)) et BAom SmRAold Ay FAE A
SEEEE PR R ESEENETY
X 2 71558 Bk A7t ol
oX]aL IX|THLee 5 2005; Chung S 2009; Hong &
Cho 2012), 241 Alo] thet 4 & A& FAolL}
P W7lol ok AP vigslel ool chet Ba
gol Ak E3] Ado] digk g4, AlE, 9% 4
o] AEES Frksl7] St AMEd 3, AET
tloFd R|4x(dietary diversity score, DDS), & AlZ &
“(dietary variety score, DVS), QYA FUYEFXK]
(index of nutrition quality, INQ)Q} 72 Thekst v
HE H8s 4 l=t(Sorenson 5 1976; Kant 5 1991;
Ruel 2003), o] #g3t] A4 Age Bk A7
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71 95t ollux] &
3 ) WtoR T4
2016)0] AT &
FHbroths), 717(]

Z=A(staple dishes), E.L
. xqo1(K1mch1 & plckles)

A7, 71ek=, ZX] -
2 2Ae WR, 7ol
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A4 At IR Age] AET e AEE
TR} X|4:DDS)E B7FslSItHKant S 1991; Ruel

2003). Al oA 7] 71EAETY T RS
F7kel7] ffste] AlE wlids thadt 2ol F 7HA
AEE 2R7E F8ste] TG A AR AT
B8 A8 (grains, G), 17| - WA - G4 - ZFL
(meats - fishes - eggs * beans, M), Z}AH(vegetables, V),
T FH(fruits, F), & - GAZH(dairy products, D)2
oubrle]l B2E AR5t Ministry of Health and
Welfare & The Korean Nutrition Society 2022). & ¥
R, JA] Aldke] EAS st AlEZT HelS B}
7] Slsted AETE Ffd(grins, G), W] - E
ZEH(meats - fishes - eggs, M), XA - ZFak(vegetables
- beans, V), WLH(fruits, F), F - GA|ZH(dairy
products, D)2 EF3lo] BA3ILE T 71K AlE
& Hgsie] BRE T Auo] 74 AEZ] Z3lE

of glow I, EgE] Y| Fom Vo FAH
of sEistigic AEE T R4t AEZ
3} FUsP T 7] AELE BEslel At =
FY AEDO 4 ANSIET AEE tby
R % 5 wgolnl, SHol AVets o
NEZ TPsel Yt Ao Ml AFED
sfelsh AEE by A4 B4l glol Al A
EYS 7|F0R Sl thEe] NEPER DAzl
71EKant 5 199 H] Rjgon], At 2
Nuel A4F TS Whte F AF FR0VSE
AR B2 BN Aelsigi



AA Akt vIxlA Alde] GPErRe AldE
AR FE2 e AR s A9y d%2
= Frkolr] flsto]l 258k ashd deg9~
1A GFa AF71EY 134 7]ofshe vl&S
AHESIQT: ok T, vkl A, HIER By, H]E}
2 By, HIEF C, Zg, 2O FYEFRIS(INQ=1,000
keald %A 2H1,000 keald 9~11A4] HAF of&o]
9] J¥ar HF7IEDHE &S AdEE B ol
A B3 Al Jopad] MaVIEG] Ui 55 ojRg
B715}HSorenson 5 1976). FAA HFV|ER|=
9~11A Fx} ofdo]e] o |x] BRF7F7H2,000 keal),
WEFHEA 50 g, H[ERR A 600 ug RAE, HJE}f
9 By 09 mg, B]EM B, 1.1 mg, H|EFT C 70 mg,
ZH: 800 mg, A 11 mg)S L3} THMinistry of
Health and Welfare & The Korean Nutrition Society
2020).

2 7] BE AEe B, 25EAL s, R
&2 AT A A Hira) Al Aol
ale] T4, B e ol WaEd wad 2
¢ WXHEA 9 Fisher’s exact testE AAISIROH, &
N Fbg, NBES d%s U T A5 W
Y 7490l Student’s t-tests AAISITE BAEA

£ SAS program(Version 9.4, SAS Institute Inc, Cary,
NC, USA)= ol&stslen, R4 ARe AT 79
$E2 P<0.052 ST

A BARA A SASE RFOlE Table 1, 2%
2ot A 34 it 7PlgE JAlo] T.07HE ]
A 7370ES FOJSkAl ERATHP <0.001). ARA] Al
o] ZALIS vs. 1.03)a ZAI2.07 vs. 1.72) BF 7}
Ae7b vRAl AdE folsHA =toH, =7
(0.85 vs. 0.96)2F FEA(1.96 vs. 2.53) HF 7HRSE=
FolstAl RIATHP <0.001). SAZE F 7Hlee F
ARl Ae L 4, A eoE EXon,
A A2 HAfA] AlgtE) o] foshAl W
I AEN 57 FYsHAl E=JTHP <0.001). =57
ol F /Mg =, B, A £o2 Egton, A
Al HIRjA] AldET =o] FofstA =9kal gt
RZN7F frefskAl AP <0.001). ®4A] A} ]
3 7Plee vAA AlgEt foHA BIThP<

L =
001). AR F bt e - A - 23, 7o,
57, 28 o2 Sotonl, Al ARe WA A

gt Fi7io] Gl 9k W, ol Be U -
A - Bl IS USHEHP <0.001). FAIFe]

Table 1. Comparison of the number of food items per menu on the vegetarian and non-vegetarian menus.

Total menus (n=879) Vegetarian menus (n=334) Non-vegetarian menus (n=545) t-value
Staple dishes 1.08£0.27" 115037 1.030.17 576+
Broths 0.92+0.27 0.85+0.36 0.96+0.19 —5.45%%*
Kimchi & pickles 1.01+0.28 0.99+0.31 1.01£0.25 -1.17
Side dishes 2.31+0.91 1.96+0.96 2.530.80 -0.08*#*
Desserts 1.8620.60 2.07+0.64 1.72+0.54 8.33%4*
Total 7.17+0.84 7.030.81 7.26+0.84 —4.08***
" Mean+SD

#*4P <0.001
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F /Plst % 3 W do= Egtom, AN 2. RAID} HIFAl Alcko| AIZF T}
A vl AdRt &8, o] fofshAl =3
(P<0.001) o] SOl5}A WIFTHP <0.05). A} R Alee] AE 122 topd
Table 2. Comparison of the number of food items on the vegetarian and non-vegetarian menus.
Total menus Vegetarian menus Non-vegetarian menus ¥ Lvalue
(n=879) (n=334) (n=545)
Staple dishes White rice 120 ( 13.65)" 39 ( 11.68) 81 ( 14.86) 1.78
Mixed grain rice 500 ( 56.88) 97 ( 29.04) 403 ( 73.94) 170.24%5*
One-dish food 247 ( 28.10) 193 ( 57.78) 54 (991 234.94%5%
Porridge 4 (046 2 ( 0.60) 2( 037) 0257
Noodle 66 ( 7.51) 52 ( 15.57) 14 (257 50.40%*%
Others 9 ( L02) 2 ( 0.60) 7( 128) 0.96”
Total numbers 946 385 561
Broths Guk 539 ( 61.32) 230 ( 68.86) 309 ( 56.70) 12.92%*%
Tang 136 ( 15.47) 23 ( 6.89) 113 ( 20.73) 30.36%**
Jjigae 121 ( 13.77) 28 ( 838) 93 ( 17.06) 13.15%5*
Others 12 ( 137) 2 ( 0.60) 10 ( 1.83) 235%
Total numbers 808 283 525
Kimchi & pickles  Kimchi 843 (1 95.90) 311 ( 93.11) 532 (1 97.61) 10.68**
Pickle 33 (3.79) 16 ( 4.79) 17 ( 3.12) 1.60
Total numbers 876 327 549
Side dishes Steam 118 ( 13.42) 2 ( 659) 96 ( 17.61) 21.67%%%
Roast 309 ( 35.15) 81 ( 24.25) 228 ( 41.83) 28.09%*
Pancake 112 ( 12.74) 48 ( 14.37) 64 ( 11.74) 1.29
Stir-fried 272 ( 30.94) 61 ( 18.26) 211 ( 38.72) 40.54%**
Braised 150 ( 17.06) 59 ( 17.66) 91 ( 16.70) 0.14
Fried 278 ( 31.63) 137 ( 41.02) 141 ( 25.87) 21.97%**
Salad 469 ( 53.36) 150 ( 44.91) 319 ( 58.53) 15.44%5%
Others 196 ( 22.30) 56 ( 16.77) 140 ( 25.69) 9.51%*
Total numbers 1,904 614 1,290
Desserts Fruit 334 ( 38.00) 109 ( 32.63) 225 ( 41.28) 6.58*
Beverage 97 ( 11.04) 8 (1737) 39 ( 7.16) 21.99%*
Ice cream 17 ( 1.93) 9 ( 2.69) 8 ( 147 1.64
Bread 131 ( 14.90) 4 (22.16) 57 ( 10.46) 20.34%%
Rice cake 29 (- 3.30) 10 ( 2.99) 19 ( 3.49) 0.16
Milk 879 (100.00) 334 (100.00) 545 (100.00) -
Dairy product 59 ( 6.71) 28 ( 8.38) 31 ( 5.69) 240
Others 49 ( 5.57) 36 ( 10.78) 13 ( 2.39) 27.71%%%
Total numbers 1,595 658 937
"'n (%)

% Fisher’s exact test

*P<0.05, **P<0.01,

**4p <0.001
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Al ATES (1111 sfElo] 50.3%, 11101 =€l
o 49.5%=2 diFEs AX|EH wHH, A AT
11111 =H&l 50.6%, 11101 =HE 37.1%, 10111 wf=
7.8%, 10101 THEl 4.5%= LFERSFTHP <0.001). LRFA
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S xpRIgk b, AL ACRS 11111 T 39.2%, 11101
el 32.6%, 10111 & 19.2%, 10101 Tl 9.0%=
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Table 3. Differences in the food group patterns between the vegetarian and non-vegetarian menus.

Total menus

Vegetarian menus

Non-vegetarian menus 2
& X “-value/t-value

(n=879) (1=334) (n=545)
GMVFD? 11111 443 (50.40)" 169 (50.60) 274 (50.28) 70,554
10111 27 ( 3.07) 6 (7.78) 1(0.18)
11101 394 (44.82) 124 (37.13) 270 (49.54)
10101 15 ( 1.71) 5 ( 4.49) 0 ( 0.00)
pDS? 4.49+0.53 446+0.58 4500.50 -1.08
Modified GMVFD? 11111 404 (45.96) 131 (39.22) 273 (50.09) 165.43%%%
10111 66 (7.51) 64 (19.16) 2(037)
11101 379 (43.12) 109 (32.63) 270 (49.54)
10101 30 (341 30 ( 8.98) 0 ( 0.00)
pDs” 4.43+0.56 4300.63 4500.50 49 #H
U (%)

2
3

DDS: dietary diversity score
4

#*4P <0.001

)

) GMVFD: grains, meats-fishes-eggs-beans, vegetables, fruits, and dairy products
)

)

Modified GMVEFD: grains, meats-fishes-eggs, vegetables-beans, fruits, and dairy products

Table 4. Differences in the energy and nutrient content between the vegetarian and non-vegetarian menus.

Total menus

Vegetarian menus

Non-vegetarian menus

(1=879) (n=334) (n=545) tvalue
Energy (kcal) 596.99+87.02" 598.51-80.46 596.06-90.87 042
Carbohydrate (g) §3.47416.82 89.8117.20 79.50+15.35 8.90%
Protein (g) 25.544631 22.38+5.68 274745 88 12.62%%%
Fat (g) 18.29+6.41 17334586 18.89+6.66 36344+
Vitamin A (ug RAE) 198.17102.78 213.12100.62 189.01£103.11 3.40%++
Vitamin By (mg) 047:1.18 0.30:0.13 0.58+1.49 4. 384H%
Vitamin B, (mg) 0.5040.72 0.47£0.17 0.5240.90 -1.29
Vitamin C (mg) 17.35£16.80 16.98£12.94 17.57+18.78 .56
Calcium (mg) 2476110428 280.16£102.22 227.66+100.53 747045
Tron (mg) 3.68+1.56 3.7241.57 3.66+1.55 0.57

Y MeantSD

#*4P <0.001
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3. A2t H|xHA] Al B HIL SHAl wtetl, ole A AP =Ret FARY
w4 7la7E A7) dEds & 4 ok vk A
AAEE BIREA AEe oux] 9 §F I Aol AR $ARE HIR|A] AlgET s
7Feh A3k Table 4, 59F 2tk xA Ao gpst  HEe Aow Ueth AFX|Y x5stuw arst
=, H[ER A, Zg e HAA AlgEG fost | S Sudd] AjAY ¢ ol WE iy
A Esken thild, XY, Blel By e frofst Aek 9 HERE HIKRE A7(Kang 2015)00A Al
Al SAEHP<0.001). EFSt Ashd HeAY(9~11 Aol g FAjoll =3t 7S Al ER] B3k
N dFE AF7IEeR WK dFEARsE on, ¥Y FA9 T4 HURe 49 vHE, A
Ae) Akl HlERR] A, 2ol Hixj] Alphact o] Ale) W Flofe o oldols W, &8, AT 2
sb gkom v, vkl B folelA WSkt $lo] TitelA AlREda Husd ¥ A 2
(P <0.001). e} x5}k
a5t Ao ¢ stagy Wiy $4E 71
=5 WRle W AR, SEF AR 4F8d
o F cog Eon, dFQd T FHRL Eilsg, &
ROE PARSE, FUBY £02 ETHKang
B o dgolie HdRlel 25 2SFA 2 2019 B ApoNE A ATl 4% gAg 74
of ABshe AN Neke &4 P AE 9 2 S g oidl SE V]Ewst 28 SRS O
A 9 Wl wlxly gt wase] WAl el deli, Bl ohixlg EFele Bx9 2
oh B AT oluix] U A0 wak A % ol FIwuc A Eyelol tsl maw
LA, 2 7iA] wio 2 EniKim 5 2016) St 4 U SMYES] VISEE £& YERTY F4R
A AT Qubsoz FA, 2 ] gol, ¥ & 74 SAo= o Bo| TSk gl oz
A gl FAoz sl s ABE  ehgch aeid A Auel & 24 sl A
2 A7d 4 4 wold A Agel & g4 A Aukrrt fofelA Wob go= s JsR
ek 7 AP 4 PSS WRE W, B FS50km A Auel PAY & QT $
A AT g4 ZPlgTt el Aukect go A, B3] W, ol BE UE - - BT 2o
Table 5. Differences in the index of nutritional quality between the vegetarian and non-vegetarian menus.
Total menus (n=879) Vegetarian menus (n=334) Non-vegetarian menus (n=545) t-value
Protein 1.73+0.42" 1.51£0.37 1.86+0.39 —13.36%++
Vitamin A 1.12£0.59 1.2120.60 1.07+0.58 340k
Vitamin B, 1.76+4.37 1.12£0.45 2.16£5.50 4 4]%%*
Vitamin By 1.52£2.17 1.42£0.51 1.58+2.73 -1.33
Vitamin C 0.84+0.81 0.82+0.64 0.85+0.90 —0.59
Calcium 1.04+0.42 1.18+0.42 0.95+0.40 7.87X**
Iron 1.1240.44 1.13£0.44 1.12+0.44 0.37

Dietary reference intakes for Korean men aged 9~11 years: estimated energy requirement 2,000 kcal, recommended intakes of protein 50 g,
vitamin A 600 ug RAE, vitamin B; 0.9 mg, vitamin B, 1.1 mg, vitamin C 70 mg, calcium 800 mg, and iron 11 mg

" Mean+SD
kP <(),001
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FAIRS] S4] 7ido] o]fojxof & ZOE AlgH;
Arpt Aldel] HdE AlEE Frkeke e
AlE oiE, AE od RI4DDS), F AF A
HolchKant S 1991; Ruel 2003). 4]

AEAg AET AFsks vlzd(vegan)ollA AlEA

E 9x] AALE S8 ke B 1% 59 §

e waolol Weld 1 A AN Age
11111 ofEl 39.2%, 11101 =& 32.6%, 10111 =&l
19.2%, 10101 4Bl 9.0%SIx]ak, H]FJA] Agke 11111
ojelo] 50.1%, 11101 IElo] 49.5%=2 thEES XFK]

g AIE FE A, ol EERT el AA A
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o

B
7], ofuli, 2, TR AlEvs oHd 3 &
oz ERohed], & AlM ol
A Akl 10111 HEHL 7.8%2 Wtk ojzfst 2
+ A AdolA ThlE Gl AlFoR FRE Y
o] Meislal leS HoEth v B ATolA
AA] Alcke] chlEl Shere wixfA] AldEch {olsh
A A Uebo 2R TRE ARSSH Adt/do] ©
A JEE IR e & 5 Uik

B AFolA] mjA] Aeke klio] §l(11101) H]
&0 H|RjA] AlGET Wolow, 117] - ofufj - G
T o] gl HlES =3iTh AR AldolA
gk 7R ol AlEol lE Al HlEol B2 AlF
= e HAZ(11101, 43.1%), 117] - ool - &
10111, 7.5%), 17] + oo - Dzat THAF(10101,
34%)0] S Ald ¢olQict oHe A x5

5 ShgA] Aol AT HIRl Mg BE el

A

(Ministry of Health and Welfare 2009)0]u} AARE/AdSH
(Ministry of Health and Welfare & The Korean

7t

Nutrition Society 2022)0] vlE=]o] it} o]zt X]%
oME TRt AFY AHFE ST #4334 SRS
A lom, ofgolEo] 7|ujshke AlAFel oA I
7 AR FeA8= AFska ok Aa B R
= oux] a7l & 4737] oldoly oux]
tiAfol] Fofsh= of2] HERIY] FFHUCEH 5835
H(Ku & Seo 2005), Ajo|df7F FF5to] BIgh Gk
Mot oF 5 AUEVY e 99 vl s
Y= AU B AmolN Age] e
ope wlge] g BE FARE] A AR
oJ5hE 9~11A] ofo|7} 1,800~2,000 kealE A%

A9 191 18] oz 19 1~23] HAAFNES 2

SFCHMinistry of Health and Welfare & The Korean
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2 AA 117] - ofullF - GEto] §lE(10111)
A vlge A Aol 1029 40 Hlxla] A
oHth =0tk AIFAS 1197] 25t ®AY &

FeiE Ak Al - HUY A8 ve-
gane 3%2 91, A4 - B - 85 F85}= lac-
to-vegeterian 29%, i - B - 25 - SRS G E
S}= lacto-ovo-vegeteriane 43%, x4 - I - 5 -
g - ofuiRE slEske 19%2
LeRttHKang 2015). & dqoMds 222G &
29] Wehg AR SLAIT, 2] Al 7oA

pesco-vegeterian<
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A 2ol SR AHF
=

AMeIRt AMrks T, ofdd, A, nlghl e
WD 5ol e BES x4 4 ok Bl
QIcH(Cha 2001; Kim & Sung 2005; Choi S 2011). &=
o Aoz Qo) w2 Aoldat mEe B7)
9] o]g& Asisic= Rux QItHAl-Ma’aitah &
Tayyem 2020; Brouns 2021). o]2{st skl ZAHE
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