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Table 2 Values of arithropometric characteristics and lifestyle variables by quintile of EI/BMR. Values are expressed as mean = standard
deviation, unless specified otherwise

Quintile of E/BMR

First quintile  Second quintile Third quintile Fourth quintile Fifth quintile
(n=377) {(n=2378) (= 378) (n=1378) {n=2378) P-value

EI/BMR 0.94 + 0.12 120+ 0.06 1.38 + Q.08 1.59 * 0.08 2.05 > 0.26 <0.001
Body weight (kg) 54892 525 £ 7.1 51.7 £ 6.7°* 50.6 = 5.8 48.5 = 5.8 <0.001
Body height (cm) 158.2 + 5.3 158.0 = 5.2 157.9 52 1579 £ 52 157.8 * 5.1 0.895
BMI (kgm™2) 21933 21.0 £ 2.6 20.8 = 2.4 203 2.1 19.9 = 2.0** <0.001
BMR (MJda _1) 5506 8.3 £ 04" 53 £04™ 5.2 £ 0.4 5.1 = 0.4"* <0.001
Energy intake {MJ day") 51+0.8 6.4 = 06" 7.3 = 0.6 83 £ 0.7 105 £ 1.7 <0.001
Sporis club activity (days/month) 146 £3.79 1.52 =+ 3.58 1.54 + 429 1.87 £ 4.18 1.92 £ 433 0.365

Sedentary (%)t a0 80 90 85 85 0.052

Active (%)F 10 : 11 10 . 15 15
Smoking habits (%)t

Current 4 3 3 2 3 0.221

Former 4 3 2 3 ' 3

Never 92 94 g5 95 94
Alcohol drinking habits (%)t

Non-drinker 79 82 79 83 76 0.130

Drinker 21 18 21 17 24

El — energy intake; BMR — basal metabolic rate; BMI ~ body mass index.

1 Pergentage of the subjecls {%}: significant differences between all categories by chl-square test,
T Subjects who participated in sports club activity at least once per week were defined as ‘active’.

Significance level compared with the first quintile of EVBMR: **, P < 0.001.

rather than to overreport, their energy intake, similar to the
sitbation observed in Western populations.

To evaluate the validity of energy intake and to identify
underreporters, the Goldberg cut-off value has been used
widely'***=¥. We did not use the value in the present
study, however, for the following two reasons. First, we
did not coliect enough information to estimate the
physical activity level of the population, which is needed
to use the Goldberg cut-off value®. Second, the purpose
of the present study was to evaluate EI/BMR, and to
investigate its association with reported nutrient and food
group intakes rather than to detect under- or over-
reporters. In this analysis, we excluded 36 subjects with
energy intakes of less than 3.0Mfday™' or more than
14.4MJ day™". We also conducted the analyses including

these 36 subjects (n = 1925). The results did not change
materially (data not shown).

We used the standard formula proposed by FAQ/
WHO/UNU®. But the prediction formulas for BMR might
be inadequate for estimating the true BMR in Japanese
populations. According to a previous report, the BMR
calculated from the FAO/WHO/UNU formula (1985) was
103kealday™ (314kfday™") higher than the measured
BMR in female Japanese populations aged 6.8-78.5
years®. Taking this into account, our results might
overestimate the number of underreporters. To the
contrary, the range of 2.0—2.4, which is suggested as the
mzximum value for a sustainable lifestyle, was included in
the fifth quintile of EI/BMR. Therefore, the results should
be- interpreted cautiously both for possible under- and

Table 3 Intakes of energy and nutrients by quintile of E/BMR. Values are expressed as mean * standard deviationt

Quintile of EI/BMR

First quintile Second guintile Third quintite Fourth quintile Fifth quintile

(h=377) {n=2378) {n=378) (n=2378) {n=2378) P-value

Total {at (% of energy) 26.5 = 6.0 202 = 6.0 30.0 £ 6.0 32.4 £ 5.9* 34.0 £ 5.9 <0.001
SFA (% of energy) 8222 9.2 £ 2.0 9.5 = 2.2 101 = 2.4* 10.5 = 2.9 <0.001
MUFA (% of energy) 92+25 103 £ 2.5 10.6 + 2.5 11.5 £ 2.4** 12.2 + 2.4* <0.001
PUFA (% of energy) 6420 7.0 x 20" 7.1 x 2.0 7.8 £ 2.0 8.1 x 2.0+ <0.001
Protein (% of energy) 14027 14.5 + 2.6 14.7 + 2.7 15.0 £ 2.6™* 14.7 £ 2.6 | <0.001
Carbohydrate (% of energy) 58.0x 71 550 = 7.1" 54.0 £ 7. 1% 51.6 = 5.9 50.0 = 8.9*** <0.001
Alcohol (% of energy) 03 %11 02+ 11" 0.2+141 g2x11" 0411 0.013
Calcium (mg/10 MJ} 699 = 203 755 £ 2092+ 769 * 293" 806 = 285*** 776 = 285 <0.001
Iron {mg/10 MJ} 107 =28 112+ 2.8* 11.3 £ 2.8** 1.7 227 1.4 £ 2.7 <0.001
Sodium (mg/10MJ) 4440 £ 1517 4740 = 1511 4708 = 1518** 4901 * 1476*** 4974 £ 1478 <0.001
Vitamin C (mg/10 MJ} 154.5 = 80.1 148.7 = 79.8 153.4 = 80.1 159.5 £ 77.9 152.0 £ 78.0 | 0.153
Dietary fibre (g/10 MJ}) 166 £ 5.3 165 +53 16553 16.8 = 5.2 15.9 £ 5.2™ 0.001

El — energy intake; BMR — basal metabolic rate; SFA — saturated fatty acids; MUFA — monounsaturated fatty acids; PUFA — polyunsaturated fatty acids.

1 Mean vadues were adjusted by sports club activity.

Significance level compared with the first quintile of EVBMR: *, P < 0.05; ™, P < 0.01; ***, P < 0.001.
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Table 4 Intakes of focd groups (g0 MJ) by quintile of EI/BMR. Values are expressed as mean * standard deviation
Quintile of EVBMR
First quintile Second quintile Third quintile Fourth quintile Fifth quintile
(n=2377) {n=2378) . (n=2378) (n=378) {n=1378) P-value
Cereals 6563.0 + 158.5 5742 + 157.8** 5463 + 158.6" 4748 154.i*" 4274 £154.3**  <0.001
Potatoes 45.6 £ 31.2 42.9 & 31,0 44.9 * 1.2 46.1 £ 30.3*" 48.5 * 30.4*** 0.025
Confectioneriest 84.0 + 55.9 942+ 557 96.7 = 55.9* 98.7 £ 54.3*** 110.0 £ 54.4** <0.001
Fats and oilf 223 =188 245+ 189 25,0189 30.1 = 18.4"* 33.7 = 184™ <0.001
Pulses ‘ 62.9 * 49.1 68.1 = 48.9 65.9 = 49.1 71.0 £ 47.7* 63.5 £47.8 0.089
Fruits 1287 = 150.8 1284 * 150.2 130.2 = 150.9 154.3 = 146,6** 150.0 + 146.9* 0.011
Total vegetables§ 293.5 = 170.3 2927 * 169.6 300.2 £ 170.4 311.1 £ 1656 292.0 = 165.9 0.047
Soft drinks
Sugar-containing 44.9 + 100.5 433+ 100.5 50.7 = 100.5 48.1 £ 100.5 85.5 = 100.6** 0.017
Non-sugar containing 20.8 * 66.7 15.6 % 66.7 20.7 £ 66.7 13.3 = 66.7 19.7 = 66.7 0.317
Fish 80.7 = 53.6 88.3 £ 53.4" 91.6 = 53.6™ 95.3 £ B2 1™ 98.5 = 522" <0.001
Meats 77.0x 457 83.3 = 45.5" 87.1 £ 457" 92.5 * 44.4™ 97.7 = 44.5™ <0.001
Eggs 38.9 « 34.1 414+ 340 421+ 342 43.0 = 33.2 36.1 £332 0.011
Dairy products 188.8 £ 1825 211.9*181.7* 217.5 + 182.6* 2325 + 1774  213.0 = 177.7" 0.003

El — energy intake; BMR — basal metabolic rate.

Energy-adjusted values by density method were used for analysis.
+ Including sugar and sweetners,

}Including animal fat and vegetable fat,

& Including green and yeliow vegetables, non-green and yellow vegetables, mushrooms and sea vegetables.
Significance level compared with the first quintile of EVBMR: *, P < 0.05; ™, P < 0.01; ***, P < 0.001.

overreporters. In addition, we applied BMR and BMI
calculated from self-reported body weight and height.
They might be biased (for example, see reference 30).
However, some studies have reported that BMI calculated
from self-reported body height and weight correlated
highly with measured BMI?!32. These studies suggest that
BMI calculated from self-reported body weight and height
is, at least, a reliable measure for use in association
analyses. We have therefore used these values both in our
previous paper” and the present report,

Several previous studies have examined non-dietary
factors such as physiological and psychological factors
associated with energy intake®2%3%%>_ Here, we examined
the effects of physical activity, smoking habits and alcohol
intake on' reported energy intake (Table 2). The
proportion of the active group was increasing slightly,
whereas that of the sedentary group was decreasing, along
with the increase in EI/BMR, which indicates that a more
active lifestyle is associated with higher energy require-
ments. As for psychological factors, we examined the
association between EI/BMR and desire for body weight
change, expressed as the difference between ideal and
present BMI (data not shown). We observed a linear trend
between EI/BMR and the difference in BMI. However,
when present BMI, the difference berween ideal and
present BMI, sports club activity and smoking habits were
entered in a model for multiple regression analysis, the
difference between ideal and present BMI did not reach a
significant level. Therefore, present BMI seems, at least in
this population, to be the most important factor affecting
the reporting of food intakes and predicting
underreporting.

We examined whether low-energy reporters under-
reported all nutrients equally or reported some specific

nutrients lower than others. Energy from carbohydrate was
significantly higher, whereas that from fat was significantly
lower, in the lower quintiles of EI/BMR (Table 3). Among
the micronutrients examined, vitamin C was not signifi-
cantly different across the EI/BMR groups. According to the
review by Livingstone and Black®, energy from protein
tends to be reported significantly higher, whereas that from
fat is reported lower, in low-energy reporters.

Few studies have examined the bias in reporting of meal
patterns and the types of food consumed<%%. In
previous studies, low-energy reporters tended to report
the consumption of ‘socially desirable’ foods such as fish,
fruit and salad higher, whereas ‘socially undesirable’ foods
such as snacks, cakes, sugar and fats were reported lower.
According to Hebert et al®, women show higher ‘social
desirability’ scores associated with lower reported fat and
energy intakes than do men. In the present study (Table 4),
the reported intake of cereals was higher, while in contrast
intakes of confectioneries, fats and oil, fish and meats were
lower, in the lower EI/BMR groups. We analysed the data
on soft drinks divided into sugar-containing and non-
sugar containing drinks. Neither type of drink correlated
significantly with EI/BMR, which is somewhat different
from the results observed in Western populations™.

Qur results might not be representative because the
subjects were not a random sample of the general
Japanese population, but selected female dietetics
students aged 18-20 years. Because they were freshmen
enrolled in dietetics courses, the participants in this study
might be highly health-conscious. To minimise the
influence of nutritional education, we finished the survey
within almost one month after their entrance to the course.
According to the Japanese National Nutrition Survey in
1998, the percentages of subjects aged 15~19 years with
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BMI <18.5kgm™? and =25kgm™2 were 20% and 6%,
respectively™. It was 16% and 5%, respectively, in the
present study. The distribution of BMI was not markedly
different between the two surveys. Compared with
Western populations?®, Japanese women are generally
leaner in this age range. Nevertheless, we observed the
tendency of underreporting, rather than overreporting,
similar to that found in Western populations. This indicates
that inaccuracy of energy intake should be taken into
account when the results of dietary surveys are
interpreted, even in a non-obese population such zs
young Japanese women,

In summary, our study found a significant correlation
between BMI and E/BMR. Moreover, 2 majority of the
sabjects underreported their energy intzke in spite of
being relatively lean. However, the participants in this
study were not representative of the Japanese population
as a whole. Further studies are needed to examnine
whether the correlations observed in the present study are
commonly observed in other Asian as well as in other
Japanese populations.
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Assay of 3-hydroxyisovaleric acid determination
as an indicator of biotin deficiency

Toshiaki Watanabe™, Ken-ichi Oguchi®, Shuhei Ebara” and Toru Fukui®

Summary The determination of 3-hydroxyisovaleric acid (3-HIA) using high-performance liquid
chromatography (HPLC) after derivatization with 2-nitrophenylhydrazine hydrochloride (2-NPH HCI)
was studied. ‘The derivatized 3-HIA was extracted into n-hexane and separated isocratically on a C8

reversed-phase column with YMC-FA. 3-HIA was detected in urine obtained from biotin-deficient

mice. 3-HIA was assayed with high accuracy by the present HPLC method, which is superior to the

previously published GC/MS method because of its simplicity, time savings, and cost.

Key words: 3-Hydroxyisovaleric acid, High-performance lquid chromatography, Bictin deficiency,

Methylerotonyl CoA carboxylase
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Fig. 1

Chromatogram of HPLC of the derivatized 3-hydroxyisovaleric acid.

A, standard; B, urinary extract of biotin-deficient mice; C, urinary extract of control mice.

Arrows indicate 3-hydroxyisovaleric acid.
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A New Microbioassay for Biotin using ATP Production in
Lactobacillus plantarum

Ryoko Okupa®, Ayumi _TANIGUCHI”, Shuhei Epara® Toru Fukur® and Toshiaki WaTanaBe”
1)Depanfrfnent of Environment for Life and Living
School of Human Science and Environment, University of Hyogo

2 Clinical Laboratory, Byotai Seiri Laboratory

Summary

The microbiqlogical assay is one of the most common methods for biotin determination, which generally uses
biotin-dependent L. plantarum ATCC 8014. The growth of microorganisms in the presence of biotin was evaluated
by turbidity optical density of the assay solution at 610 nm, which is known as a turbidimetric assay. We developed
a new improved bioassay for biotin levels using ATP production in L. plantarum. The standard curve was linear in
the range from 0.01 to 800 pg/ml and the detection levels of this assay as low as 50 pg/ml could be realized. The
intra-assay precision test revealed that the reproducibility of duplicates was within 8%. These findings suggest that
this ATP assay is miore sensitive and simple for the determination of biotin than the classic turbidimetric assay,

thus making it appropriate for clinical laboratory use.
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Fig. 2 Time course of luminescent intensity after adding reaction mixture (luciferin and luciferase).
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Fig. 3 Standard curve for quantification of biotin using ATP assay.
Each calibrater sample was determined in duplicate. Points are mean values.
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Fig. 4 Correlation between turbidimetric assay and ATP assay.
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Fig. 5 Change in urine bictin levels after consuming 5 boiled egg volks containing
60.7 iz g of biotin totally (free biotin: 70%) in a healthy man.
A loading, @: control. Arrow: loading time.
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Fig, 6 Change in urine biotin levels after taking 10 mg of biotin in a healthy man
Arrow: loading time.
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