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Isoflavones Intake and Preference for Soybean Foods in Elementary School
Students Living in the Daegu Region
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ABSTRACT

This study investigated elementary school students' perception and recognition of soybean foods and assessed their intake
levels of isoflavones. A survey was administered to 300 sixth grade students in Daegu. The amount of isoflavones consumed
by students was estimated by food intake frequency and the 24-hour recall method based on their general dietary habits and
perception of soybean foods. Subjects' mean height was 152.2 cm, mean weight was 45.2 kg, and body mass index was 19.4
kg/m’. All subjects had knowledge of soybeans and most preferred bean-paste pot stew of all soybean-based foods. Students
typically ingested isoflavones two or three times per week in the forms of tofu, bean-paste pot stew, and bean sprouts. The
average amount of isoflavones consumed from soy foods was 26.43 mg/day (daidzein 9.27 mg/day and genistein 17.16 mg/day)
as assessed by food frequency questionnaire and 30.83 mg/day (daidzein 13.63 mg/day and genistein 16.40 mg/day) by the
24-hour recall method, showing that the 24-hour recall method assessment amount was 4.4 mg higher than that of the food
frequency questionnaire. The major food sources of isoflavones were soybean paste and soybeans. Those who were especially
knowledgeable about soybean foods expressed the view that these sources were a good or affordable enriched source of

isoflavones.
Key words : Elementary school students, soybean foods, preferences for soybean foods, isoflavones intake
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Table 1. Anthropometric characteristics of the subjects

25(3): 539~547 (2015) o|aEEE AR dFAE Vse 541

Variables Male (N=145) Female (N=155) Total (N=300) Significance
Height (cm) 152.0+ 7.8V 152.4+7.5 152.2+ 7.6 NS?
Weight (kg) 4714112 43.4+8.7 45.2+10.1 0.003"
BMI? (kg/m?) 202+ 3.8 18.6+2.8 19.4+ 3.4 0.000™"
1) Mean+S.D.
2) Not significantly different at p<0.05.
3) 7 p<0.01, ™" p<0.001.
4) Body mass index(kg/m?) = weight(kg)/height(m)’
ZARRgARe] T2 o]l ek QA= B AWM EE Table ke AC® YeEbton, 20.7%E ¥4, 15.7%% 7€ 3
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& AL 50% ol el ALl HA] ek AFos Bu

38 4, e TAE, 2T Age T 13 4Ae st} Aads 25eel dEA el B HREst #
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3] LA 90.3%7F AFSHA erhaL stk AR 3. T4l thet 7|z
2] 0% o] ge] 150 28] ol Fok T, FURS HA 2AEA] RESAe] BhE 71 ZEE Table 33} 2.

Table 2. Recognition and food frequency of soybean-based food in the subjects (%)

Food frequency
Variables Recognition Never 1 times 2~3 times 4~5 times 1 times 2 times 3 times
/wk /wk /wk /day /day /day

Other soybean products” 100.0 14.7 29.3 29.0 11.3 4.7 5.0 6.0
Soybean broth 63.0 71.0 18.0 6.3 43 0 0 0.3
Soybean curd residue 68.7 68.0 223 6.7 2.3 0.3 0 0.3
Soybean curd 99.7 6.7 26.7 33.7 20.7 6.7 2.7 3.0
Uncurdled soybean curd 96.3 17.3 43.0 23.0 10.7 33 1.7 1.0
Fried soybean curd 70.7 533 31.7 9.0 4.0 0.7 0.7 0.7
Soybean paste 99.7 3.7 22.7 30.7 22.3 10.0 6.0 4.7
Chunggukjang 95.7 42.7 333 14.0 6.7 0.3 1.3 1.7
Miso 30.3 90.3 53 2.3 0.7 0.3 0.3 0.7
Seasoned soybean paste 95.0 18.0 373 22.7 13.7 5.0 23 1.0
Bean sprouts 99.7 5.0 30.3 31.0 21.0 6.3 3.7 2.7
Soy milk 96.0 45.0 30.0 12.0 7.0 3.7 1.3 1.0

1) Other soybean products :

soybean powder, soybean salad, sir-fried soybean, soybean gangjeong, soybean juk, soybean tteok, etc.
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Table 3. Preference of soybean-based food in the subjects
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s 127P<1 T’H"IJ}‘}
S -2 Table 49} 2t} Daidzein<
9.27 mg/day, genestein= 17.16 mg/day = daidzeinZ} genistein
O

Preference
Variables
Male (N=145) Female (N=155) Significance
Soybean paste stew 4.15+0.93" 4.16+0.86 NS?
Chunggukjang stew 3.17£1.27 2.79+1.34 NS
Uncurdled soybean curd stew 3.91+1.05 4.01+£0.96 NS
Soybean curd residue stew 3.03£1.18 2.65+1.24 NS
Soybean paste soup 3.95+1.08 3.90+1.00 NS
Miso soup 2.68+1.57 2.43%1.15 NS
Braised soybean curd with seasoning 3.70£1.13 3.79+0.93 0.011™
Pan-fried soybean curd 3.66+1.20 3.7241.02 0.0117
Pan-boiled soybean curd in fermented black bean sauce 3.47+1.25 3.3941.20 NS
Braised fried soybean 3.26£1.20 2.95+1.26 NS
Noddles in soybean broth 3.35+1.31 3.04+£1.28 NS
Rice with bean 3.08+1.35 2.63£1.28 NS
Bean sprouts soup 3.81£1.07 3.85+0.99 NS
Bean sprouts stew 3.68+1.16 3.65+1.03 0.049"
Seasoned bean sprouts 3.81£1.10 3.91+£1.05 NS
Soy milk 3.59£1.33 3.34+1.38 NS
1) Mean+S.D.
2) Not significantly different at p<0.05.
3) " p<0.05.
1671+ 1 Fael "ﬂﬂ 71£E J‘F& a3, o, oAy 9 F9AES AT Fol 50% ool a, BAA et
79| 71550t Y B = Aol Tt F

ol Tt

et o] aZeh A4HFL 2643 mg/dayE ERSTE Dai-

dzeinS 7|E} FAIF 3.06 mg/day, B 2.55 mg/day, FH-

1.97

mg/day AF O Z 3 daidzein®] AAF 3 3 Al 2)FolA] 81.8
%= AdF kAT —6‘% 0.04 mg/day, € =27 0.08 mg/day,
H]2] 0.09 mg/day, 5 0.10 mg/day, <=FF 0.11 mg/day, %
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Table 4. Isoflavones intakes by food frequency questionnaire in the subjects

Daidzein Genistein Isoflavone
Variables
mg/day % mg/day % mg/day %

Other soybean products” 3.06+4.297 33.0 3.81% 5.34 222 6.88+ 9.61 31.1
Soybean broth 0.04+0.10 0.4 0.07+ 0.18 0.4 0.11£ 0.28 0.5
Soybean curd residue 0.09+0.25 1.0 0.12+ 0.31 0.7 0.21+ 0.56 1.0
Soybean curd 1.97+£2.25 21.3 0.29+ 0.33 1.7 2.26+ 0.55 2.2
Uncurdled soybean curd 0.11+0.15 1.2 0.09+ 0.13 0.5 0.21+ 0.29 0.9
Fried soybean curd 0.26+0.58 2.8 0.40+ 0.92 23 0.66+ 1.50 3.0
Soybean paste 2.55+2.73 27.5 10.83+11.63 63.0 13.38+11.63 48.9
Chunggukjang 0.63+1.30 6.8 0.62+ 1.28 3.6 1.24+ 2.59 5.6
Miso 0.08+0.46 0.9 0.12+ 0.70 0.7 0.20+ 1.16 0.9
Seasoned soybean paste 0.19+0.25 2.0 0.21+ 0.28 1.2 0.40+ 0.53 1.8
Bean sprouts 0.19+0.22 2.0 0.43+ 0.48 2.5 0.62+ 0.70 2.8
Soy milk 0.10£0.19 1.1 0.18+ 0.33 1.0 0.28+ 0.53 1.2

Total 9.27+12.77 100.0 17.16£21.92 100.0 26.434+29.94 100.0

1) Other soybean products :
2) Mean£S.D.

2 FUE 0.19 mg/day, 55 0.26 mg/day, A4 0.63 mg/
day T2 AA AH I Th GenisteinS gl A 10.83 mg/
day=Z 71 ol AFeN 1, I t3o & 7]E} FA|E 3.81
mg/day =22 YEFITE & genistein®] HF & T B A
63.0%, 71EF TA|FNA 222%=2 F 2 FNA T 85.2% 2=
=2 A5 HEeS Btk

Isoflavone 35 &2 ¥ 13.38 mg/day, 7€} FA|E 6.88
mg/day AHFHA RN F AFAA 80%E AHFcte A=
e Z 0.11 mg/day, 27 0.20 mg/day, FHIA

2 FEE 021 mg/day, 5 0.28 mg/day, 27 0.40 mg/day,
FUE 0.62 mg/day, 75 0.66 mg/day, A= 1.24 mg/day
coz A AF st

A ZAAEE FAPH S 0] 83} o] A&
o:]:rL = _]_ﬁzﬂ—xg.% A 2 _E_/\ 3} @47]_ 3101 x]quqo]
H e ¢k FAvk FAdS oz a A Lee MJ et al
2004)= 28.10 mg/day2] ©]|AZEHES A5t Lee MJ
& Kim JH(2007)& ZAMHAAES] ARo] S71r5 o] aF
gL Aol fFeldoz Foba] 504 ©]4) 29.7 mg, 40
o] 25.2 mg, 30th 22.3 mg, 20th 22.1 mgl 2 ERyiTh

24713 BN S ol gele] 2E e o) aZebit A
S A1 AT = Table 59 2t} Daidzein 13.63 mg/day,
genestein-= 16.40 mg/day= isoflavone 433 2 30.83 mg/day

soybean powder, soybean salad, stir-fried soybean, soybean gangjeong, soybean juk, soybean tteok, etc.

o]t} Daidzeine ¥4 5.54 mg/day, 7]E} f’—xﬂ% 4.98 mg/day
E AT BN = daidzein] AT T F AFoA 77.1%
= A& 5 2 T "a‘%%%} 0 mg/day, 274 0.06
mg/day, % 0.13 mg/day, %—Ur% 0.23 mg/day, 5% 0.29
mg/day, =7 0.48 mg/day, FH]A] 0.57 mg/day, F5F 1.35
mg/day =22 HA HH3IATE Genistein 7|E} FAIF 6.23
mg/day, B 5.96 mg/day AF 2R F genisteine] H3F]
F T 7 AFNA 743%E AT T, dEEd 9
71 0.00 mg/day, -5 0.20 mg/day, =F5F 0.22 mg/day,
FUE 047 mg/day, A =773 0.48 mg/day, EH]A] 0.74 mg/day,
K- 2.03 mg/day =22 AA A3 38T Isoflavone 415
F2 B7F 11.50 mg/day, 718} FA1F 11.21 mg/day 433t
% isoflavone AAFH F = 0|5 AZA 73.7 %= HF 3T
I, dEEA 9 /= 0.00 mg/day, 27 0.14 mg/day, =
5 0.32 mg/day, =545 0.51 mg/day, FUE 0.70 mg/day, *
=7 0.95 mg/day, FH]A] 1.31 mg/day, T4 3.39 mg/day <&
o7 AA AAskdch
24A17F 3PS o8k ol aF et HF T ATellA] Choi
HS 5(2006)2 &EA A<l Oq/‘é% o s ZAKGE A3,
ZTHEST 29.19 mg/day, THET 48.56 mg/day 2 H.118+%]
t}h. Sung CJ et al(2001)S %&X]O H7AG7] A& ez
olaFeht AHFH TS AR 23, 27.30 myday = VFEFSITE
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Table 5. Isoflavones intakes by 24-hour recall method in the subjects

Daidzein Genistein Isoflavone
Variables
mg/day % mg/day % mg/day %

Other soybean products” 4.98+2.68” 36.5 6.23+3.35 38.0 11.2146.03 36.4
Soybean broth 0.0 0.0 0.0 0.0 0.0 0.0
Soybean curd residue 0.57+0.74 42 0.74+0.94 4.5 1.31£1.68 4.2
Soybean curd 1.35£1.23 9.9 2.03£1.85 12.4 3.39+3.08 11.0
Uncurdled soybean curd 0.29+0.13 2.1 0.22+0.94 1.3 0.51£0.22 4.2
Fried soybean curd 0.13+0.76 1.0 0.20+0.12 1.2 0.32+0.19 1.0
Soybean paste 5.54+£3.06 40.6 5.96+3.29 36.3 11.50+6.35 373
Chunggukjang 0.48+0.29 35 0.48+0.29 2.9 0.95+0.57 3.1
Miso 0.0 0.0 0.0 0.0 0.0 0.0
Seasoned soybean paste 0.06+0.05 0.4 0.07+0.06 0.4 0.14+0.12 0.5
Bean sprouts 0.23£0.12 1.7 0.47+0.23 2.9 0.70+3.60 23
Soy milk 0.0 0.0 0.0 0.0 0.0 0.0

Total 13.63+9.06 100.0 16.40+11.07 100.0 30.83£23.2 100.0

1) Other soybean products :
2) Mean£S.D.

E ATollA A FAAFNE AT 244)3F 373 o
ol AZeE AHFS vud A, F olAZeHE A3
AZAZNE ZAPY 26.43 mg/day, 24417F 34 30.83 mg/
day= 24A13F 370l 4.4 mg/day U] =4 YERSTE 2%
AN E ZAPH o2 AR AR 24478 o2 2
AFgE A7} 718 ZAES 4.33 mg/day, FH|A] 1.10 mg/day,
FH2.90 mg/day, TF5- 9.30 mg/day, B 0.67 mg/ day, F
U= 0.08 mg/dayZ T =3ka, F= 0.11 mg/day, S5 0.34
mg/day, =17 0.29 mg/day, L7 0.20 mg/day, 7 0.26
mg/day, S 0.28 mg/day® O ST}

304 o]/ 654 mIRke] ARl S o= AoldA =
APl M2 o] iZeHd AHFE AolAdFNIE AP
29.49 mg/day, 2443t 37 22.97 mg/day = 2]]AF W=
ZAPHo] 24217 S ETE 6.86 mg T EA ZAE G
(Choi MJ et al 2009). ¥ Aol M= A FAFNE ZAPHI}
24X7t 3ol W o] ek A3 Ee] 24413 37
oA 44 mg/day U] EA] FGE o] Aol BT ol2fgt A
= 24A17F 370 Sharga] o] o] Fol A= Yol A
A71 wol] thi-Ee] o] SragAelA A AlFE=
Tkt gAY, TR AFEke] O =4 et Ao
2 Algdr

24A7F 37 Hm Ao]7| 52 o] &3 Aol FH AR

u}
Ei

o

I

B\

soybean powder, soybean salad, stir-fried soybean, soybean gangjeong, soybean juk, soybean tteok, etc.

olaFeHd HATFE Hrtske A 5
o] Ark= AlgHo] slomg 1o o]aZ e A =
Zoted olaFehte] Fo F9E vHe R 3 A FAAA
HE2ALS AREEE o] AR At Wakai K e al 1999). &
Ao} MY AF(Choi MI et al 2009)°| - = 2o A}
Wifol whe} o] AZTHE AFH FS Aol & YEd=T, 24
AIZE 3 AN G AT 22 SRl whek 43t
x|

[e]
= ol ZAPPES) A EHANE Aol o] hEekE

- [ 2~ =] 1=
QARE e O AR Aew Aredd

3 2 AEAANE 2 T olaTel A Re
2k
[}

AAe] FAA, AAEE, Akl o} felAel zolz}
e, 24417t B)A ol mHE o] AEeb Al e g4le

2, H12] of Fof| whet {2 A1 zfo|7F YERSiT
AEFAFANE ZAPES o] &3te] 253 e o] aZe}
2 A S vast A7, 2Ake] e me w9 3]
2 2 5He 7P 25840] 12.50 mg/day 2 vl|§- B2
2 A5HE 7H 25H 4.34 mg/day o} o] Az a4
H&o] FolH oz wokth 2ate] & whet uff '
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Table 6. Isoflavones intakes by food habits in the subjects
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Food frequency questionnaire

24-hour recall

Variables N Isoflavone intake Significance Isoflavone intake Significance
(mg/day) (mg/day)
Very irregular 6 434+ 1.687"2 6.60+3.79
Irregular 37 7.01+ 9.33%® 14.15+19.32
Regﬂ“eﬁy of  Sos0 69 837+ 6.91° 0.009™ 13.70+11.49 NS
Regular 96 9.40+ 8.24™ 17.11+14.58
Very regular 92 12.50+£12.75° 19.87+18.96
Very slowly 2 18.48+16.54° 19.38+17.81
Slowly 33 13.59+14.61% 20.89+21.57
Speed of meal ~ Moderate 181 8.93+ 7.39" 0.013" 15.98+21.57 NS
Speedy 75 .88+ 9.83° 14.83+16.47
Very speedy 9 16.42+21.29® 27.34430.23
Not enough 16 9.14+ 6.55® 14.04+8.73
Moderate 239 9.70+ 9.93%® . 16.61+16.67
Eat enough 0.003 NS
Enough 40 839+ 7.14° 16.25+13.97
Too much 4 28.39+20.84° 33.12422.51
Very salty 33 12.91£11.57 20.31+19.64°
Salty 83 7.95+ 6.30 13.61+12.12°
Salty Moderate 134 9.77+11.54 NS 16.32+17.12° 0.007"
Not salty 38 9.63+ 7.90 16.41+12.20°
Not salty enough 12 12.91+ 7.90 31.79+21.66°
Yes 144 9.08+ 8.87 14.52+12.95 .
Refusal food NS 0.032
No 156 10.31£10.65 18.51+18.42

1))

Mean+£S.D.

2) Values with different superscripts within the column are significantly different at p<0.05 by Duncan's multiple range test.

3) "

18.48 mg/day, ‘75~ W2 1642 mg/day = K} W2 8.88 mg/

p<0.05,

day® o} o] oF

™ p<0.01.
4) Not significantly different at p<0.05.

= AF O] YRR =0T 24413 3§
S ol st A e olaEuE AH T
H¥, 3219] tel] wha} cujj -
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mg ol’dE AFst YN, 2%= HF 80 mg ©|’d A3
Ao, olek el wE AP Aol gle
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