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Riboflavin Status of Obese and Nonobese Children in Primary School
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Department of Food & Nutrition, Sookmyung Women’s University
Department of Food & Nutrition, Keimyung University*

ABSTRACT

The purpose of this study was to evaluate the riboflavin status of primary school children.
Fiftyene subjects were selected as obese group and fiftyfive subjects were selected as control
group according to Body Mass Index(BMID) of fifth-graders at a primary school in Taegu.
For each subject, information on nutrient intake and daily activity pattern were obtained by
questionnaire. The riboflavin status was evaluated by urinary riboflavin excretion.

The daily energy expenditure per kilogram of body weight was significantly lower in obese
group(=47kcal/day) than in control group(=58kcal/day) (p<(0.001). However, the entire energy
consumption was siginificantly greater in the obese children(=2003kcal/day) than their nono-
bese peers(=1837kcal/day) (p<C0.001). Riboflavin intake was 0.67mg/1000kcal in the control
group and 0.61mg/1000kcal in the obese group. Thus intakes for both groups met the current
RDA for riboflavin of 0.6mg/1000kcal or 1.2mg/day. The urinary riboflavin excretion of obese
group and control group were 86.9ng/day and 98.7ug/day, respectively. Therc was no siginificant
difference in riboflavin intake and riboflavin excretion between obese and control children.
Assesment of clinical signs of riboflavin deficiency indicated that angular lesion was 4.7%
and glossilis was 6.6% of all subjects. Thirty one percent of subjects excreted riboflavin below
70ug/g creatinine .which is defined as deficient Therefore, this group would be considered
at high risk for dcvelo'ping riboflavin deficiency. From this study, current recommendation
of 0.6mg/1000kcal of riboflavin intake may not be adequate during growth and associated
stress,

KEY WORDS : urinary riboflavin - ¢cnergy expenditure - riboflavin intake.
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Table 1. Anthropometry and physical indices of subjects

Body Mass Triceps Skinfold
Sex. Grou Height(an Weight .,
P ghe(cm) ghe(ke) Index(kg/m?) | Thickness(rnm)
Control 1403+ 5790 |  32.8+35 16.6% 0.73 13.14 4.45
Ferale (N=29) T B B T
Obese 143.5+ 6.58 454+ 6.27 20.9+ 2.16 22.7% 9.65
(N=53) (N=24)
0.05 0.001 0.001 0.001
Significance P< P< p< p<
Control _
188.5% 4.83 52,1+ 3.58 16.7+ 1.4 16,11 8.82
Male (N=26)
Obese 142.5+ 6.43 42 5+ 5.71 21.2+1.54 229+ 8.12
(N=58) (N=27)
0.05 0.001 0.001 0.001
Significance p< p< p< p<
Control
139.4£ 5.27 32,4+ 3.51 16.6+ 1.06 14.5+ 6.63
Total (N=_55)
Obese 1444+ 6.4 42,91 5.99 21.0+1.85 922,81 8.88
N=106 N=51
( ) ( . ) p<0.05 p<20.001 p<C0.001 p<C0.001
Significance

1) : Meant Standard Deviadon
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Table 2. Average dailv nutrient intakes

Carbohvdrale

Ascorbic Acid

(mg)
149+
23.11
3035t
22.48
N.S.
19.4+

4.68
241+
14.77
N.S.
21,8+

9.04
296+
10.10
N.S.

8.40
17.3%
4.55

1

N.S.

18.1+

10.31
0.6

{(mg)
16.6%
18.5%
NS,
173%
9.35
17.9%
7.5
NS.

{mg)
1.28%
0.38
131%
0.33
N.S.
1.24%
0.39
1.24%
0.39
NS
1.26%
0.35
1.28%
0.36
N.S.

{mg)
161E
0.46
L.16%
0.27
NS,
rodt
0.39
1.16%
0.35
NS.
1.20%
0.42
1.19%
0.31

Vit.A  Thiamin Riboflavin  Niacin
N.S.

(R.E.)
8204+
404.2
1005.1+
423.17
p<0.01
738.7%
291.54
7084+
298.92
N.S.
347.8
120.3

N.S.

Fe
{mg)
15.4

5.43

N.S.
19.4F

4.68
14.77

N.S.
9898+ 21.8+ BR08.4%

9.04

10.10
N.S.

323.52
8572+ 226+ 855.5+%

307.14
1017.3+  20.9%¢
238.37
N.S.
948.9+
249.9
9037+ 241t
217.73
N.S.
228.55
N.S.

(mg)
1026.5% 23.9%

Ca
(mg)
13.9+ 561.7+
212.31
N.5.
N.S.
217.38
N.S.

16.6+ 519.5%
6.16 2278

N.S.

i5.0% 453.1+%
6.93 222.46

17.2+ 640.7%
14.5 694.82

N.S.

1451 5104+
6.01

16.9% 583.7%
10.33 461.31

Ash
{g)

5.09
N.S.

()
335.5T
59.83
335.6©
50.07
NS.
33874
56.58
342,21
60.5%
NS.
336.9%
58.2
38911
55.3
N.S.

O

(g
18.5%

34.46
3.4

N.S.
not significant

58.2
69.3+  56.2%
15.64

N.S.
N.S.:

Fat
625t
N.S.

19.0
18.37

p<0.01
712+ 513+
21.9

15.6

2

(g)
6751
17.52
07T
16.25

N.S.
679+ 56.2+

15.04
69.2+ 50.2+

N.S.

Protein
16.56

Calorie
{keal}
1995+ 1
998.25
92025+
990.60
N.S.
2059+
355.07
2105+
982.77
N.S.
2025+
396.66
2081+
286.68
N.S.

FAIR A ES] Y BT FUE HHFE Ta
ble 29} %‘ﬂr - oA BHFL Adols
1= 7+t 2059keal, 1995kealo] ™ H]glold &,

l
e

24)
267
27)
51

Obese
Obese

Controk
(N

Obese
(N

Control
{N=23)
{N

Group
Control
(N=55})
N

Significance

Z}7} 2105keal, 2025keal® SH29] ok AISFID )
o) 10~124) 2100kcal, <Jo} 2000kcals} ®]mA]
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Table 3. The prevalence of angular lesion and glossitis

group Control Obese Toal
Clinical signs (n=55) (n=51) (n=106)
Glossitis 3D(5.5)2 4 (7.8) 7 (6.6)
Augular lesion 3 (5.5) 2 (5.9) 5 (4.7)
Total 6(11.0) 6(11.7) 12(11.8)

1) Frequency 2) Percentage
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Table 4. Energy expenditure, riboflavin status and urinary creatinine of subjects

A - 2%

EED RED . ] ]
Sex: Group mcalliﬂ Fio) Crefdas) Cre?ctlmme Rlboﬂlalw(;go ;r;aie
(kcal/day) (uglg creadnine) (g/day) (mg
Control 55+ 7.998) 98.5+ 130.30 0.47+0.13 0.68+ 0.24
1810+ 170.18 | 208.8% 196.57
Fernale Obese 46+ 9.84 70.1x105.45 0.49+0.22 0.59+ 0.16
1990+ 300.74 195.3+ 518.32
Siginificance p<0.001 N.5.5 N.S. N.S.
p<0.001 N.S.
Control 581 6.08 98.8% 97.08 047%+0.19 0.67£0.17
1868+ 135.5 215.6% 283.79
Male r—_iObese 48+ 7.75 97.3+ 67.63 0.54% 022 0.65+0.19
2018+ 250.7 220.71+ 195.76
Siginificance p<0.001 N.5. N.S. N.S.
p<0.001 N.S.
Control 57+17.02 98.74+ 99.43 047+0.16 0.67+0.21
(n=43) 1837+ 156.5 211.8+215.18
Total Obese 471+ 8.80 86.9+ 83.67 0.52+0.22 0.61+0.18
(n=34) 2005+ 272.9 211.0+ 257.04
Siginificance p<20.001 N.S. N.S. N.S.
p<0.001 N.S.

1) EE.: Energy Expenditure

- 2)RE. : Riboflavin Excretion

$)Meant S.D.

@Fo] A HRkelgo] FlgolEol
vja} dntd oz M| EFHoEE JLiR] L4n)
o)) gloj A v gkFo] Aol v we Rolgn
darstg ot 2 drMe HThFy dYdi A
£H| 2L 2005keal, BT 1873kealT HTEF o]
Aol ¥E fd8ez #kth(p<0.001). ©)
AL Blairs} Buskirk!V7} H]Th A7 A AL
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4) NS.:
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2 BFAEE(p<0.001) Hoju glort ulikTol
AAFEG LEIFA Aol 57 BEe) 9L
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YA &M o] FolHpn & F 3l o
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Table 5. Riboflavin intake and excretion accoring to energy expendinire

Variables Urinary Riboflavin Riboflavin Intake

E.E." (kcal/day) (ng/day) (pglg crearinine) {mg/day) (mg/1000kcal)

I <1700 87.94+ 90.69% 161.7% 156.72 1.13+ 0.36 0.55+0.17
(n=10)

I 1700~1850 98.2+ 104.35 214.4%£ 235.51 1.27+0.36 0.62£0.17
(n=27)

m  1851~2000 107.6+ 103.46 234,44+ 272.17 1.29£ 0.33 0.63£0.16
(n=17)

v 2000 803+ 71.34 213.5+212.80 1.44+0.37 0.70+0.18
(n=28)

1) E.E.: Energy Expenditure

2) Meant S.D.

Table 6. Energy expenditure, riboflavin intake according to riboflavin excretion

Vanables Energy Expendimre Riboflavin Intake
URFV(uglg creatinine) (keal/day) (mg/day) (mg/1000kcal)

I < 50 1925 263.182) 1.25+0.35 0.61£0.17
(n=20)

I 51100 1944+ 266.09 1.39£ 0.38 0.67+0.18
(n=13)

1 101~199 1915 228.16 1.21+ 087 0.59£0.18
(n=14)

v =200 1897£176.53 1.39+0.37 0.68%+0.18
(n=30)

1) URF: Urinary Riboflavin

2) Mean= S.D.
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Table 7. Correlation matrix of the variables
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RFI : Riboflavin Intake
EXP * Expenditure

** p<0.01
##%n<0.001

URF : Urinary Riboflavin

Cre . Creatinine

Hﬂ'ﬁ%‘%‘ﬁ‘:% B30 McGilvery*® = %A
v g & 74+ flavin-linked dehydroge-
nase2] Q-Aéo] =718te] A el flaving) Q.7 &ko]
F7vet7] W&ol F&35 ok

Iy B dTdAe AR L oE
EEHN JHH HEE & F e 2
18 248 Bd &5 32 gdd g=Zagn ey
LT7%e BEHIINTE dFEY Ay WA &
Hle] Z=7t vf$ & &F7INN 187 g=
71259 v Y wk, o] A7 B9 94

O
%
il

Al 7MHE BEolu Zo] 59 FEEFLEE
otEEL oz g7 g Aolg FF T
L S

T3 opEe 49 d7EL ARSe 43
%y B ZAT AP wE Fil
TAME A48T 2 AAFS 5A A @2
Aefell A W ZAETH] Wi dd SR
Zal ) F S5 % 233 DA HFHH
vz RE AAd geZay dHgnoss &
ko] grISehyl g7d X d¥%e 4%
st7lel oleigol dntn ATk FA RE

2l v A 22 &5 W7k ofu] 2F Nitrogen balance
W49, A WY Fol o) FPL Moz o
o= AuEEwl Agsra g AEEA g
BEe ejd® Botelal EGRACER S I
A A Nitrogen balancet} o] x] #3 LBM¥ s}
5ol dBlHE g7 HESE Aol wrEFstdat
2ot

5. Bl Fehyl ef o) ofgh gorde] A

U] Z2] Ten State Survey*®o] A 10~164 i
Wg ez g gl BEehyl 4 w1 718
oshd 2B 39 vj4 gEo] gram creaunined 70
pge] 3t “Defident”, 70~199ug& “Marginal”, 200
pgol At i Aol = “Acceptable” 3t AEjElx 3HH
£d o] A mE grREey wjdyg FEE
Table 8ol Vet B gt 7 A dTo] v dEe
$EE Asl FAHA dese o, 2A A okF

- 157 —



gt 7] olEo FRZehyl o dAabel

Table 8. Interpretive guidelines for the urinary excredon of riboflavin

(?r(')up Obese Control Total
URF(ug/g creatinine)
< 70 112)(32.4)% 13 (30.2) 24 (31.2)
Deficient(high risk)
70~119 11 (32.4) 12 (27.9) 23 (29.9)
Low(medium risk)
=200 12 (85.3) 18 (41.9) 30 (39.0)
Acceptable(low risk)
Total 34 (100) 45 (100) 77 (100)

1) URF: Urinary Riboflavin
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Table 9. Mean daily riboflavin intke

2) Frequency

Variables | Riboflavin Intake(mg/day)
URF"(ug/g creatinine) |Obese group |Control group
< 70 1.33+0.34% | 1.29+0.41
70~-199 1.25+0.57 1.19+ 0.39
=200 1.51£0.29 1.44+£ 0.37
1) URF: Urinary Riboflavin
2) Meant S.D.

3) Percentage
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