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Summary
We investigated the effect of awareness of micronutrients (zinc, biotin, and folic acid) and dietary habits on the

intake of micronutrients. Participants were 296 freshmen or sophomore students (average age of 19 years) at univer-

sities of nutrition and health care in the prefectures of Osaka and Nara, Japan. The micronutrient intake of 296
participants was zinc: 7.0£2.2 mg/day, biotin: 26.2+10.6 ug/day, and folic acid: 206.9+88.4 ug/day. There was no dif-

ference between the awareness or non-awareness of micronutrient intake. In the current meal situation of dietary

habits survey, the intake of zinc, biotin, and folic acid of 56 students who answered “Good” were significantly high-
er (p <0.05) than the intake of 126 students who answered “Problematic”. The intake of biotin and folic acid of 149
students who answered “Never skip meals” was significantly (p < 0.05) higher than 147 students who answered “Skip

meals”. Micronutrient intake was affected by dietary habits. In order to promote the intake of folic acid to reduce

the risk of neural tube defects (NTDs), learning opportunities should be provided to improve not only folic acid

cognition, but also dietary habits.

B, ®ETIE, 200 LEICBITS [RE] ©
EEBBEML, HEWMEE 2o TwaY, fEHA2]
(WP 13, 20BALNED [R2] OHEE 15%LT
ESAHZERBAEHAER L LS, PR 27 4 [ R AERE -
BRAREROMEY CiIF, 20D [RE] 04
1E, 298%ITIEL, T FILF — IR R KRS R E IR
BV THAADEFHERGEHE (2015 4EH)Y 2580 5 2
R P2 XMl E TWb, T [ BNEL
W bWVl X=UARITL, BEGELEZL, HDH
X, BEREZHIRTLIIEICLD [R] SFERERATY
MY, —imIC [Rw ] HEEHoalhid, ALY —
BEICROALEEZES) 2 D%, TAVF—EIUEAIE
FTAHEETIE, BMEBEOALLTEY I VRILTNRE
OMEFBEFOBIRL S S 5 & OHERH LY, &

ELEOMETE, RO ICHEY KITT
D) A7 28D, TOEIRI) A7 2FoThEEN:
BT, MAEDBOAGEERBICHES D - 2E12Fh 5
DYVATPEE &L > TEAMIIASYRY vy 22V F
O— A% EORRERET S AR ERTVEY,

&1L, 2006 SELIRE, BT B0, S - EEREREAE
D e 3 BT A ME R M INRE 7 & oD pRE S PH B I
(Neural Tube Defects: NTDs) OFIEZ KRS 5H &
AT E BEMY 12OV TORMIA L& BIEEZ e L
TR EMEERITo T b,

AL, BORRRFZOEEL L A2 FOMSE
* Hig 9548 - FEAHOPEZWRIIREZD 5\ T EF
IS, KO IRICEREE B XITT 50 H 5 MR
#HE (WHY, erF0Y, ERY) oRMEEBEL X

*PAEH © KRB R LT K BF #3772 (T589-8511)
s PR ¢ 4% BULAR Bl T3327-204 (T 631-8505)
soeIER KB SETTTAAR2-11-1 (T562-8580)



O R R BIR & ORIRIC OV T Z 1T - 720
ESL WP

1. WRA

2016 42 5 2017 FFIT KR - FilRFEORY: - B AR
CKRBURF, ZREL) IS 5 18 10 5 22 D it 134
450 N CHFRIZ 2R 270 A (144200 A, 24470
N), HHEEFEIS0 AN (14480 A, 24E4100 N) % &
HrlL7

2. BRYIEREERE

AW EBUEEFATIE, Microsoft Excel 7 K4 V7 T,
T b VR Ver. 7' & i NUHE # A (Food
Frequency Questionnaire Based on Food Groups Version
40%, LLF FFQg) Z MW TiT» 720 4 015412
DWTIE, ThENOREKFEROBME TN L OfER
BREOENELY ST D7-0ICFFQg D EAFHFT v
F— MEMERE LTL) EREAMOHME, 2) R
RGPS SRE 2 3 2 HOMFOF I, 3) vt
FURBMOAME, 4) HRTOEFF U REZB B O EKE
5) HigREE
6) MEURH O ERK Z AN DS K ELH FE T B
R B2 EZOVTOHAROA R, Lo 6HE %%k 72,
FFQg (&, fHZ2HEMICHET 22 LT, HEORHFENE
WZOWGEER L 2 AR5 2 » Ao 1AM ZHA L LTE
WIRNGE & AYBIEEZ RS 2 LA TE, Lt
B & oA OV F—{BIUE B X OREZRBIE 2 2R T 5
WMAET TV r—a ryThb, b - KEZEMEIZ FFQg
EMOBEZAEICOVTREESY OWMENDH 2. wEif
513, FFQg & 7 HM&HRaE (LT, kil v
9) EIEL, FFQg Lilskikol 2 Mmar LzHiR, ©%
BRI SN2 (A VF—106%, HH'E 103%,
BH 106%, KLY 103%, H N7 L 105%) & 47k
CHEb O NZb D (8589%, ¥4 I D87T%) W5
ML, AELLTRTOREROTHHA104% TH %
Z &N 5 FFQg i, A O RIEFETR L & 5 jE I
ZHET B ENWETH S G L7,

3. IRETFEVARAT

FRTAAT X, Microsoft Excel 7 K4 > 7 b, Statcel
Wty r—v v 7 by o —ICELE 5 BT
(ANOVA) & Student’s t-test 3 & OF yitest Z 720 &
HAKHEE 5% & L7z,

4. TIZANY =KUY —

FFQg ilftid, ERFAEATMmHE R ZORBZ 75720
WROLF#AITIE, WEOBEB L OHENFICI YA
MBS 2V 2R LFMZRA T 5 & & H I8
THWZAT o 720 WAIHT ZHEIMEETHLLA L L

MAETHE O NEAEE (PR, 224, AEHH, &,
KTE) OFH L FHEHKOEEICOVTIE, FRIENEE
KA NS HAR B3 2 HA A8 (2013)™ 1265 720

B R

1. WRE

ZF#A 450 N &SRS FFQg # BiAi L, KL ARRd
ADOAM RIS ZEE, 296 A DA =0IE L2, N
AL, KEAMI83 A QL1164 A, 2FE19N), &
EIRE 113 N (L4EA46 A, 244267 N) TH o720 4F
W R L, 18 7% 1 83 A (28%), 197 1 175 A (59%),
207 128 A (9%), 214 N (1%), 227 6 N (2%)
Tho7zo FHERNE, 190+ 135 CF¥H = R,
B¥ 1577455 cm, K& 51.7+6.7 kg, BMI 20.7+23 kg/m®
ThHolz

2. BEREROIRmME

1) SEREFOMERERIDME

SRS 183 N (14EZE 164 A, 24419 N) Ofa 5
BEOBRMFZ, W 64% (14EE60%, 244 95%),
Y 153% (14EHE49%, 24E484%), M 75%
(14EA73%, 24E4HE100%) TH o 7zo FHiliibfE 113 A
(14446 N, 24E4 67 N) OMBRBFEORMFIL, H
80 47% (14E4E16%, 24E4E69%), € F > :132% (1
A 16%, 24E443%), FERE 1 55% (144 7%, 244
89%) T o7zo KIEHM L FHERL LIT 1EATHN
T 2L DM RBEZHMEIL AF (p<005 12w
CEDMHERE ST,

2) REFNOMBRERDME

AR OFMEIE, 144210 A (W4 :50%, €4 F
v 42%, HEWE58%), 24EA86 A (WEH : 75%, YA
F U i52%, HEWE:92%) ThY, 1HEAICHNRT24E4E
DM FBERMAIE, HE (p<005) 7T LA
Lok ol

3. IXIFX—ENE

RFEAE 183 N (14E4A 164 A, 24EA4 19 N) oA v
F — LR 1,7386 4919 kcal/H  (1,730.0 £511.2 keal/ H,
18126 +271.6 kcal/H) & F#iRFE 113 A (145246 A,
29EE 67 N) O AV F — IR 1,769.1 £546.1 kcal/H
(1,786.5 = 604.0 kcal/H, 1,757.1%5069 kcal/H) % gL
7o, WET R E L h ol T2, ENENOBRBENIC
BWCTHEEHN O AN F— IR & IR L7225, Btk
X h o7z,

AR O T AV F =R, 144 (210 N) 17424
+£531.8kcal/H, 244 (86 A) 1,769.4 = 464.4 kcal/H T
HY, 1VAEEL 2EEOT AV F —EIGHISH R 72 21
BT,



KRR BERMEZ A 296 A0 3L F—HEL
w4 Table 1 IR L7z SRS E L7z 18 7EM 5 22 %K
T4 206 NEBOTFY I AL F—EIEIE, 1,750+
513kcall/ HTH o720 72, HHKIEEH L NLVHDO T F )L
FJECEIE, HEL NV T () 82 A 1,599 =493
kcal/H, 8 L XU T (529 ) 74 A1713%411
keal/H, WHEIL NIV (F\vy) 140 A 1,858 £537 keal/ H
Tho7z

4. FE - ZEFOWERBERENE

e (lsh, ©4F v, EH) oEIETIE, X
ZEAE 183 N (L4EAE 164 A, 245419 N) O §HENGE
71+21mg/H (71%£22mg/H, 74+*11mg/H ), ¥ F
F IR 265100 ug/H (263103 ug/H, 285+65

pwg/H), FERREAE 209.1 £828 ug/H (209.1 828 ug/H,

2320778 ug/H) THo7zo Hiliffd 113 N (14644 46
N, 24EE67T N) OMigiEIE 68+23mg/H (69+25
mg/H, 68+22mg/H ), ¥ * F v E I &= 258+116
ug/H (264=132ug/H, 253+105ug/H), ZEMERE
199.9+95.3 ug/H (213.9+114.4 ug/H, 190.3%79.1
ug/H) THoize RIEFFFEY A & F R E OME R
HFENE B L K AEN O FAE R R TR TR
SO 23 e o T,

RATRES A & Rl AR A & bR 72 296 A D224E
R R HEEGRE, 1F4A210 A (High:71+23mg/
H, ¥4 F ¥ :263+x110ug/H, E® :2102%904 ug/
H), 24486 N (Mg :70x20mg/H, ¥4 F ¥ 1260

£98ug/H, ¥EWE:1995+803ug/H) TH Y, 14FEAL
2 AR O KA R NG ITHET 2 23 e h o 720

5. MEXRERORMEERE

RATRES A L R A 2 b 72 296 AR
#F (s, ©AF v, HEEE) OFRMELERE%E Table
21TR L7z 296 Aofimseagdk (Hgh, Y47, %)
BRI, W :70x22mg/H, ¥ F F ¥ 1262+
106 ug/H, FERE : 2069+834ug/HTH o720 TNEN
DOMEFFERIZOWT [HMoTwad | EHE LA E
BWOCEE, #ish 169 A, 71+x22mg/H, ¥4 F ¥ 1132
N, 270%99ug/H, ZEE 200 A, 2080+799ug/H T
Holze TAMLEV] ERIELEAERKEEIGEIE,
#1125 A\, 70x23mg/H, ¥ 4 F ¥ 162 A, 258=%
114 ug/H, 3E#E:95 A, 20451044 ug/HTH Y, Zh
TN O KA R OB OF Mt & w0 MR 72 72
E7%h o7,

6. BEELMERERENE
AR (RFRN, K|E) LiEssEd (s, vt
v, R BEIEOBERZ Table 312758 L7z

1) BERREHEREFENE

[EFRWIE R ] L L7z 56 A Ofs 438 FE I
i, WY 7824 mg/H, ¥4 F ¥ 1284+102ug/H,
e 235892 ug/ HTH o720 F72, [EFRIIHE
B w] EHELI20 AOENEIE, W66+

Table 1 Energy intake of female college students

Energy intake (kcal/day)

number (%) Mean = SD
Total number of female students 296 1,750 + 513
Activity level
I (Low) 82 (28%) 1,599 + 493
I (Normal) 74 (25%) 1,713 = 441
Il (High) 140 (47%) 1,858 + 537
There are no significant differences between groups.
Table 2 Relationship between knowledge and micronutrient intake
Micronutrients Number (%) Mean = SD
Zinc (mg/day) Total 294 70 £ 22
Known 169 (57%) 71 = 22
Unknown 125 (43%) 70 = 23
Biotin (ug/day) Total 294 262 = 106
Known 132 (45%) 270 £ 99
Unknown 162 (55%) 258 = 114
Folic acid (ug/day) Total 295 2069 = 884
Known 200 (68%) 2080 += 799
Unknown 95 (32%) 2045 = 1044

There are no significant differences between groups.



Table 3 Relationship between the reply to the questionnaire and micronutrient intake relevant to food attitude of dietary

habits
Number (%) Zinc Biotin Folic acid
Question and choices
Mean + SD Mean += SD Mean + SD
Q1. Do you think that your current meal situation is good?
1. Good 56 (19%) 78 £ 247 284 + 10.2° 2345 = 89.2°
2. Neither good nor problematic 114 (39%) 72 + 22°° 261 + 102" 2117 + 842"
3. Problematic 126 (42%) 66 + 23" 254 = 112° 1907 + 869"
Q2. Do you skip meals?
1. Never skip meals 149 (50%) 74 + 23" 271 += 109° 2178 + 93.9°
2. Skip meals 147 (50%) 67 = 21° 254 + 10.3° 1962 = 795
Skip breakfast 95 (64%) 68 + 19° 258 + 106" 1959 + 774*°
Skip lunch 14 (10%) 68 = 28" 251 * 11.3° 2190 = 104.2*"
Skip dinner 31 (21%) 65 + 22" 237 + 91° 1892 = 720"
Skip two meals 7 (5%) 60 = 24*° 271 £ 108" 1857 + 939*°

Values with different superscripts in the same row are significantly different (p < 0.05) from each other.
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