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Relative Availability of B-group Vitamins in a Test Diet to Free Vitamins
Tsutomu FurkuwaTArl and Katsumi SHIBATA

School of Human Cultures, The University of Shiga Prefecture, Hikone, Shiga 522-8533

The relative availability of B-group vitamins to free vitamins in a test diet consumed by Japanese col-
lege women students was determined. The subjects, 6 female Japanese college students, consumed the
test diet with or without a B-group vitamin mixture for 4 consecutive days, and the B-group vitamin
level in a 24-h urine sample was measured for each. The urinary excretion rates for the B-group vita-
min in the test diet and the B-group vitamin mixture were calculated from the B-group vitamin intake
and the urinary B-group vitamin levels. The ratio of the urinary excretion rate for each B-group vita-
min in the test diet to that for the B-group vitamin mixture was determined as the relative availability.
The relative availability of vitamin B, was 67£20% (mean value=SD and n=6), vitamin B, was 64
+16%, vitamin Bs was 73+5%, niacin was 67-£19%, and pantothenic acid was 69+£11% when the sub-
jects consumed the test diet. This method can be used to simply determine the relative availability of
B-group vitamins in food.
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Table 1. The composition of the diets
Diet 1 Diet 2 Average
Energy (kcal) 1,708 1,618 1,663
Protein (g) 68.5 61.5 65
Fat (g) 50.8 45.1 48.0
Carbohydrates (g) 236 237 237
Water-soluble vitamins*'
o o . 0.67
Vitamin B, (mg as thiamin chloride) 0.75 0.58
(1.99 ;zmol)
Vitamin B. (mg as riboflavin) 0.92 0.82 087
(2.31 gemol)
.. Cy 1.05
Vitamin Bs (mg as pyridoxine) 1.24 0.86 (6.21 ymol)
N , 2.4
Vitamin By, (ug as cyanocobalamin) 7.4 11.3 (1.77 amol)
_ . 2 27.6
Niacin equivalent™* (mg) 30.4 24.8 (22.6 ymol)
Pantothenic acid (mg) 9.3 9.3 9.3
(42.5 ymol)
Folates { #g as pteroyl monoglutamic acid) 230 282 256
(580 nmol)
- 60
Biotin (pg) 67 93 (246 nmol)
Vitamin C (mg as r-ascorbic acid) 118 112 115
(65.3 ymol)

*! Water-soluble vitamins except for vitamin By were measured. Other nutrients were calcu-
lated by using the Standard Tables of Food Composition in Japan.” *? The niacin equivalent in-
take was calculates as follows: the average tryptophan content in food protein is 1.1% and the
1/60 (in weight basis) of tryptophan taken was converted into niacin in the body. The subjects
consumed Diet 1 at days 1 and 3, arid Diet 2 at days 2 and 4 in each week.
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Fig. 1. Experimental design
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Daily urinary excretion
of vitamin B1 when the
test diet is administered Amount of daily urinary excretion of vitamin B1
(Data 1). when free form vitamin is administered to the test diet
(Data 2).
0.8 +

- (

g %: The amount of the increase of daily urinary excretion

5 g of vitamin B1 by the free thiamin addition:

z) g 0.5=0.8-03 (Data3=Data2-Datal)

<

2 2 0.3 —

,S Daily urinary excretion of vitamin B1

when test meal is administered
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Fig. 2. Calculation example of proposed relative availability determination

Table 2. The comparison of the values between urinary ex-
cretions of vitamins when the subjects are fed a
diet with or without vitamin mixtures

Vitamins Data 1 Data 2 Data 3
(umol/day)  (umol/day)  (umol/day)
Thiamin 0.288+0.074 0.780%0.176  0.492+0.149
Riboflavin 0.283+0.073 0.75840.165 0.475%0.115
Pyridoxine 3.44%0.41 7.784:0.65 4.32£0.26
Nicotinamide 85.6+10.9  131.6+16.6 46.01+15.2

Pantothenic acid 14.6+2.0 25.71+4.9 11.2+3.2

Data 1: The values are urinary excretions of vitamins when only
the diet is fed to the subjects. Data 2: The values are urinary ex-
cretions of vitamins when the diet and vitamin mixtures are fed
to the subjects. Data 3: The values are calculated from “Data 2" —
“Data 1.” Values are means=SD for 6 subjects.

Table 3. Availability of B-vitamin

Urinary excretion Urinary excretion

L L. Availability
Vitamins rate for vitamins in rate for free (%)
the test diet (%) vitamins (%)
Thiamin 14.5+3.7 22.9+6.4 67120
Riboflavin 12.2+3.2 19.4+4.8 6416
Pyridoxine 55.3%+6.6 76.4%+4.5 735
Nicotinamide 37.9+4.8 60.9+21.4 67119
Pantothenic acid 34.4+4.8 50.9+10.9 69+11

Values are means=SD for 6 subjects.
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