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Abstract

To provide rice products in substituted for wheat flour and wheat products in elementary school foodsrvice, the survey for nutritionist in
elementary school was accomplished from November 3rd to 8th, 2012 in Gwangju and Jeonnam area, and obtained 83 and 95 copies from
Gwangju and Jeonnam, respectively, Most nutritionists were graduated from universities and had careers longer than 15 years. The
nutritionists (56.7%) had worked at the schools where food allergy students were enrolled. The consumption of wheat flours per one student
per month was 677.8 g in Gwangju and 707.4 g in Jeonnam, Udon and Jajangmyeon were more popular wheat products, Nutritionist agreed
positively that rice products instead of wheat products were possible to use for meal menu (73.5% in Gwangju and 61.1% in Jeonnam), The
frequent use of rice products was tteokbokkitteok, because of students' preference. The rice bread and tteokguktteok were preferred
significantly higher in Jeonnam than in Gwangju, The advantages of rice products which perceived by nutritionists were benefits for health,
digestive easily, and high nutritious, but their disadvantages were hard-to-find and expensive. The nutritional values of rice and recipes for
cooking rice products were required as educational program for increasing consumption of rice products. Demonstration for rice cooking
methods was selected most popular program. The application of rice products for school foodservice was preferred to Jeonnam compared
to Gwangju (p<0.001). As a consequence, the nutritionists working in elementary school in Gwangju and Jeonnam area have positive thought
about using rice products in school foodstvice, if educational program of school foodsrvice menu using rice products should be demonstrated

them,
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Table 1. General characteristics of the school nutritionists

N(%)
Category Gwangju  Jeonnam Total
3 3(3.0) 5(5.3) 8(4.5)
, <, 5¢ 12045 14047 260146)
Work experience
5<, 10¢ 15(18.1) 21(22.1) 36(20.2)
om 10<, 15¢ 15(18.1) 5653 20(11.2)
>15 38(45.8) 50(52.6) 88(49.4)
Collage 0(0.0) 4(4.2) 4(2.2)
Education level University 03(75.9) 05(69.5)  129(72.5)
Graduate school 20(24.1) 25(20.3)  45(25.3)
Urban 83(100) 36(37.9)  119(66.9)
Type of school
foodservice Rural 0(0.0) 47(495)  47(26.4)
Remote county 0(0.0) 12(12.0) 12(6.7)
(150 3(3.6) 20(21.1) 23(12.9)
151~300 4(4.8 25(26.3) 29(16.3)
301~450 6(7.2) 16(16.9)  22(12.4)
Number of 451~600 10(12.1) 8(8.4)  18(10.1)
served meals 601~750 12(14.5) 774 19(10.7)
751~900 19(22.9) 4(42) 230129
901~1050 13(15.7) 5(5.3) 18(10.1)
»1051 16(19.3) 10(10.5) 26(14.6)
Mass media/internet 61(37.4) 72(36.0)  133(30.6)
Information Personally 52(31.9) 52(26.0)  104(28.7)
sources for menu NEIS 24(14.7) 45(225)  69(19.0)
planning”  Data of education office  15(9.2) 14(7.00  298.0)
Others 11(6.7) 17(8.5) 28(7.7)
Sub total 83(46.6) 95(53.4)  178(100)
YFor multiple choice
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Table 2, Current status of student’ s prevalence of food allergy N(%)
Cateqor Gwangju Jeonnam Total ) P_value
gory (N=83) (N=95) (N=178) *
Yes 44(53.0, 62.1 103(57.
Do your student have food eb G3.0) H62D 3679
No 2(2.4) 17(17.9) 19(10.7) 19.09 0.000
allergy?
Not know 37(44.6) 19(20.0) 56(31.4)
Number of student perceived with food allergyZ) 11.16+9 45" 12.68%33.16 12.03425.76 t=0.295 0.769
student 13(29.6) 28(47.4) 41(39.8)
Parents 10(22.7) 13(22.0) 23(22.3)
. Newsletter 8(18.2) 6(10.2) 14(13.6)
The way to find
Class teacher 8(18.2) 5(8.5) 13(12.6) _
student's food 8.52 0.202
) Menu 3(6.8) 1(1.7) 4(3.9)
allergy " .
Nutrition education teacher 0(0.0) 2(3.4) 2(19)
Others 2(4.5) 4(6.8) 6(5.8)
Sub total” 44(100.0) 59(100.0) 103(100.0)
Mackerel 22(9.6) 29(14.4) 51(11.9)
Fgg 23(10.0) 26(12.9) 49(11.4)
Peanut 23(10.0) 26(12.9) 49(11.4)
Milk 23(10.0) 24(11,9) 47(10.9)
Peach 19(8.3) 22(10.9) 4109.5)
Crab 2109.2) 19(9.5) 4009.3)
Detected allergy Wheat 20(8.7) 11(5.5) 31(7.2)
o 20,72 0.055
foods™ Pork 16(7.0) 15(75) 31(7.2) 7 -
Soybean 19(8.3) 10(5.0) 29(6.7)
Tomato 16(7.0) 12(6.0) 28(6.5)
Buckwheat 22(9.6) 3(1.5) 25(5.8)
Shrimp 3(1.3) 3(1.5) 6(1.4)
Others 2(0.9) 1(0.5) 3(0.7)
Sub total 229(100.0) 201(100.0) 430(100.0)
"Mean+SD

“This question was applied for students perceived with food allergy (t-value, 0.295)
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Table 3. Current status of using staple dish made from wheat flour N(%)
Category Gwangju Jeonnam Total e p—-value
(N=83) (N=95) (N=178)
Noodle soup 52(14.0) 73(16.0) 125(15.1)
Udon 62(16.7) 62(13.6) 124(15.0)
Noodle (banqu}et' noodles and boiled 59(15.9) 57(12.5) 16(14.0)
bean juice noodles)
Menu” for preparing Sujebi 3609.7) 48(10.5) 84(10.2) .
using wheat flour Jajangmyeon 58(15.6) 83(18.2) 141(17.1) o 0642
Patjuk 56(15.1) 71(15.6) 127(15.4)
Spaghetti 47(12.7) 58(12.7) 105(12.7)
Others 1(0.3) 3(0.7) 4(0.5)
Sub total 371(100) 455(100) 826(100)
Type of wheat products Ready-to-heat product 36(43.4) 49(51.6) 85(47.8)
. Ready-to-cook product 38(45.8) 41(43.2) 79(44.4) 2.447 0.294
when purchasing .
Raw materials 9(10.8) 5(5.3) 14(7.9)
Most satisfied 20(24.1) 42(44.2) 01(34.5)
Satisfaction on wheat More satisfied than cooked rice 40(48.2) 33(34.7) 73(41.2) 7537 0.057
flour menu So-so 6(7.2) 6(6.3) 12(6.8) ' '
Unsatisfied 17(20.5) 14(14.7) 31(17.5)
YFor multiple choice
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Table 4, Serving frequency and preference of rice flour and rice products N(%)

Serving Rice bread Rice noodle Rice cracker Rice hot dog tteokguk tteokbokki tteok traditional tteok Others

frequency  Gwangju Jeonnam Gwangju Jeonnam Gwangju Jeonnam Gwangju Jeonnam Gwangju Jeonnam Gwangju Jeonnam Gwangju Jeonnam Gwangju Jeonnam

Never 57 50 42 44 66 03 03 67 2 4 0 2 5 16 81 87
ver
687) (5490 (50.6) (484 (795 (920 (759  (73.0) (2.4) (4.4) 0.0) (22 (6.0) (176) 97600  (95.0)
22 20 27 24 13 18 14 15 16 24 2 4 18 40 1 3
Once/term _
(265 (2200 (325 @64 (157 (198 (169 (165  (193)  (26.4) (2.4) (4.4) (217)  (44.0) (12 (3.3)
23t 1 15 12 15 3 8 6 4 49 47 23 33 17 23 1 0
~3/term
(1.2) (165 (145 (165 (3.6) (8.8) (7.2) (4.4 (59.00  (51.6) (27.7) (363) (205 (25.3) (12) (0.0)
3 5 2 7 1 1 0 4 15 15 48 41 35 11 0 1
Once/month
(3.0) (5.5) (2.4) 7.7 1.2) (1.1 0.0) (4.4) (181) (165 (578) @451 (422 (121 (0.0) (1.1
2 and 0 1 0 1 0 1 0 1 1 1 10 11 8 1 0 0
over/month ~ (0.0) (1.1) (0.0) (1.1) (0.0) (1.1) (0.0) (1.1) (1.2) (1.1) (1200 (121) 9.0) (1.1) 0.0) 0.0)
Total 83 92 83 92 83 92 83 92 83 92 83 92 83 92 83 92
o (100) (100) (100) (100) (100) (100) (100) (100) (100) (100) (100) (100) (100) (100) (100) (100)
1.13£ 1.88+ 1.73+ 2.04+ 0,76+ 1.26+ 1,00+ 1.05+ 12+ 4,19+ 441+ 347+ 320 0.07£ 0.21£
Preference ) _ 3.7620.92 _
1.75 2,14 1.89 2.05 154 1.93 1.80 1.82 1.05 0.59 0.86 1.14 1.61 0.46 0.98
t-value 2524 1.035 1912 0.200 2.406* 1.927 -1.29 1.187
"Mean+SD

Significantly different between Gwangju and Jeonnam (p(0.05).
These data were calculated from the preference score using Likert 5 scale (1= very dislike, 5= very like)
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Table 5. The nutritionist's opinions for students' response to provide with rice flour and rice flour products N(%)
Category Gwangju Jeonnam Total X o—value
(n=75) (n=77) (n=152)
Increase gradually the amount of rice products in school foodestvice 30(40.0) 24(31.2) 54(35.5)
Survey the types of rice products 21(28.0) 24(31.2) 45(29.6)
Induce positive response by so educating nutritional benefits of rice 18(24.0) 27(35.1) 45(29.0) 4641 0.326
Stop serving, if student would not like rice products 3(4.0) 1(1.3) 4(2.0)
Develop the new rice products to increase students' acceptability 3(4.0) 1(1.3) 4(2.0)
F5G3.70)0) Mg FoHor w2 AieE Hola, W doz o] S0 e ARt A} o] 3ol
o A1sHTE BF113) A HYe MEwsh felHo A ke Zalel SARHS,
=

2 ¢ @Erh(p(0.05).

Table 6, Perceived attributes of school nutritionists for rice flour

2) ‘é_]' Uﬂ‘l‘? Zﬂ%’— —_;‘— T—:{'é}q']ﬂ'x]' \g_%oﬂ q‘]?ﬂ' ogoo]:,g} and its products Mean +SD
?_]&,E ltems Gwangju Jeonnam Total t—value

gmadoz At 9 AAEAES ATHAS W, T Low in calory 3604072 3761083 3691078 13425
AR HEeS TEEt 9JAte]l o AL Table 5T ol Low in fat 370062  346t113  3.57t093 -1.755
FaReM HAh A7he AR EEikig (544, 35.3%)2) Good texture 3106079 3191094 3154087 0719
= o] 71 wekow A& o|&34E E87] 9d o Good taste 3201069 3391084 3301078 1.603
Fet A|E-S ZAVSFS] AlFE (451, 29.6%), ol gt o High quality in nutrition 3981073  4.33£0.63 4161070 3441
Fmee B FANAL IHAN wee AEs @ Good for health 418E074 45060 4375060 3562°
- (@578, 0.002] SHE] =7 L}H—wr/} B A Easily digestive 4041074 3821141  3.92+1.15 -1.294
SagAo] o] g8 £ e ANFE 9 AFFAF g £
f2 A slelsa Eala glon], 44 QA o] 7= Fasy to purchase 2002082 2744100 2814092 1220
o2=Ad e & UdA] Eil= Aocw FUEEE ook} Reasonable price 3024087 2801095  291%0.92 -1.631
SAYANA B 1 1-7]-5111]%94 kA o2 W Safe 3904074 425085 4094082 2923
259 gt wgo] "ad Aoz Azt Hypoallergenic 3991092  447t073  425t085 3937

Total 3604088 370+111  3.66+1.01 -0.048

4, AE IR 9 WILSHIZO st S| Q14 "Mean 5D

“Significantly different between Gwangju and Jeonnam, p<0.01, p(0.001
These data were calculated from the preference score using Likert 5 scale (1=
strongly disagree, 5= strongly agree)

) B7F 8 A7 AIEY 540 diet FFAH
O] A
0] A] ) B7E 9 RILEA|EY We-TH IE o)
A7 2 o %7}—“1%]%—9] EAol tisl dFArsel sk q{ﬂ A=
g1 @EE Likert 5% HE2 ZARE A7 Table 67 29}

o 27bE g AbsAlEel dis) 2 A3 Aol (3 1) B} @ BAEAE 1S - TH| 8o Bt 7%
F 418, A 450 shgon, GFHoy (A 4.33)0]
3, asF 2 " G 4042 oAska o) A7tE 9 ’Qﬂﬂﬂ% W& - FH g #At 9T7%
Aol Gt GFHolt, bt = Aol FF AVE Likert 53 222 ‘JrEHH A= Table 73} Zo] HA
oqoAHT U] mo} §oF Afol2 HHI(p(0.01), ‘A% A B[ 4092 £ 8T7EE YEHlen, 3 oY 2% F
oty , Fdzr] kel vt = A4 e o A7HEe GeH A 7} 47R M wE AeE BolA
FAFEo] BF JUALETE T ol frolF zlolE BT} WHEE ol8F 49 FF, WITE ol 8% xf d
(p€0.001), ‘T-Fol ¥ CFF 290, AR 2.74), THFo] Hd A wow yuh, FF ”é‘ﬂ-r«l YEH 7l ArhE
BTF (35 3.02, A 280 7P ©e HEE Yehjo] & ol g FAFF W wso] Ao Aoz AAHIG. &
M g A AEFY F24e] Yes & F e, o UM H AEAE w& - SR dis) Ad FAE #F
Cha SM $(2008)9] ¢IF-olA 8tal, AHdA], T YUALS FHAET fFodom =& 97 EE 2 QIITH(p(0.001).
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Table 7, Demand type of information for education and public

relation of rice flour and its products Mean +SD
Category Gwangju  Jeonnam Total t—value
Nutrition values of rice flour 3.99+0.62" 434+059 4174063 3836

Types of dishes using rice

3931073 4204068 4124073 3468

flour
4114073 3734

Recipe for cooking rice flour 3.9040.66  4.29+0.74

Dietary life culture of rice 3887063 4294070 4104070 4137
Method ~ f ki i .
ctod TorCOORINg € 3 000067 4155074 4031072 2279
flour by oven
Check rice flour in food .
heck rice Hour In 00 001064 4135079 397074 3.048
display of processed foods

Total 3904066 4254071 4091071 7.880

YMean+SD
'p¢0.05, "p¢0.01, “p(0.001

These data were calculated from the preference score using Likert 5 scale

(1= strongly uninteresting, 5= strongly interesting)

@ W 2 WIBAE 2% ZEagel EREQ
LR B

AT g AEAE ERE s T2 3o ojat
E A A= Table 8o AAISFYTh &30l waog
ZEH N3 7} BFE 54H65.1%), A 64%8(67.4%)
2 7P =3k, F3e EEY 2 gER 16.w), TG
HY)AEE (10.1%), UEJYALOIE(EH o] A9) (8.4%) <+
oz gHstdoy A d¥AlE AEYALo|E(EH oA
=) (15.8%), FAFONHYDAE (10.5%), FE3 2 &
2 5.3 R SHET AV 9 ArlEAEe] zEH
A3 W gt FoAofilE, FFE 9B (T1.1%), A
7678(80.0%) 0.2 =9kt Hong WS (20119 A& 2 &
A A AFshe AGFHe Ao FHE U=
g ATelA BHRH HE nsZRagos QlEUlAle]
EE&HolA &), ‘=g AlAs, FHA il st A
9 FEAAYLE B, AGAGHT QY Ao]E &g
o &ust Zog yehgon s Aol vt 3R
of Asfol oA ztols Hth A AfFHd WSS

SAOIM 47129t WILSHIE 0|88E U FA(@Atel oixE 821

ool wel &AL s wes AxaE Aol
Aoz AZEY EUAolEY x2)

H
H
SOt A BE sPsdhe 2 Selshlt,

(6]

IR 9 WILEHEO| HSUH tHEt FUA oIjE

=]
o
ol
s
)
oo
N

FmEA GRS WIE D WA
A gk 2AAS Likert 53 AEH o2 FARE A Table
os} o], AWHOE A AP} BT va) AT 2

A7VEAES A&l dsl sEAA S Ui
(p€0.00D). BFF FFhe WA A7HFolE o sl

38622 71g =2 #AHS Jehow, g WtE 9
A7VZAES] 58S AT SREEAA TR of 3
42002 714 B BAEE e

V. Z8 % ¢

SmElel AgsHE WiRs WRAES WhRs ¥
Ao st AExel sRzds 4 2 2t
[e)

4 9 dy=r|2RE b AFE AFstaar FFet A
dAele] zEsta JPAEF 831, Wk o5WE oz

A7 2R E] AFHsst Az, & JLEAE ATHEe}
Msw, & 7FEAE gk ¢ 9 HErbs4s AR
20124 1193URE 8U7kA] ZARIIYE, %A= 4dA T
s EYs 159 o AEAE wsta FAdE L 5 3
T 4470 10(53.0%), FE so7NA(62.19%) 00 AFLHE=T] F

Ao Ak FAUY 1909 LHT W AMEHE &
677.8 g, g 707.4 golom, AFOE FFe= +5(16.7%),
A APFHas.2nel w3t WHFE AHRE gAlss
Aol gk A2 FF JFAE o E=UTHEET 73.5%, A
61.1%). F2ol A|Fe & 7IFAFA = "olgo] /g =
2 HEE YERL Likert =0 o8 A3Es Hio|do]
TV AT 4.2, A 4.4 Aol FFol v Fo4
02 =hp(0.05). AFFAEY EAHLS HF AwFEH o
of, A & oEdy, dgFelty, Fdol ofHty, 7H4
ol Mttt woldnk. AAIFY wEL Y¥H 7HA ) 52
o &)y zg gAY F£oz a7t B A BE

e}

=N o

Table 8, Effective method on the education for rice flour and its products N(%)
Catedor Gwangju Jeonnam Total ) _value
gory (N=83) (N=95) (N=178) * P

Cooking demonstration 54(65.1) 04(67.4) 118(66.3)
Pamphlet/Leaflet 14(16.9) 5(.3) 19(10.7)

Effective method Internet site (run a website) 7(8.4) 15(15.8) 22(12.4) 8.471 0.076
Video types 8(9.0) 10(10.5) 18(10.1)
Others 0(0.0) 1(1.1) 1(0.6)
o Yes 59(71.1) 76(80.0) 135(75.8)

lemupatlon mn
) ) Not know 15(18.1) 17(17.9) 32(18.0) 5.938 0,051
cooking demonstration

No 9(10.8) 2(2.1) 11(6.2)
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Table 9. Perception of school nutritionists to apply rice flour and its products in school foodesrvice Mean+SD
Category Gwangju Jeonnam Total t—value
Substitution wheat flour to rice flour 3.8610.63 4.19+0.65 4.0310.66 3511
Co-development rice products and rice menu for using in school _
. ) 3.70£0.71 4.1040.75 3.9140.76 3.594
foodesrvice
Provision of recipe and rice flour products developed by dietitian 3.60+0.72 4111081 3.8710.81 4352
Supply rice flour and rice flour mix according to menu 3.6910.66 4.1510.68 3.9310.71 4595
Provision of eco-friendly rice and rice flour for school .
. 3.7140.69 4.08%0.76 3.90£0.75 3.327
foodesrvice
Supports positively for local government, educational office in .
upports postively for Tocdl govemnent, e 3,800,690 4104089 3955081 2493
local and school
Cl fi tionall ¢ Isi si
'mngeover r01'n a optionally menu to a compulsive menu using 3,69£0.73 4174067 3044074 4596
rice flour and its products
Promotion for excellence of rice flour and its products to parents 3.67£0.70 4.20+0.70 3.9510.75 5.008"
Total 3.7120.69 4,14+0,74 3.94+0.75 110517

YMean+SD
"£¢0.05, "p0.01, "p(0.001

These data were calculated from the preference score using Likert 5 scale (1= strongly uninteresting, 5= strongly interesting)
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