Table 3. The Composition of the Diet 2.

Breakfast Lunch  Dinner Total

Energy (kcal) 463 549 606 1693

. Protein (g) . 19.6 214 205 615
Fat (g) 223 12.8 10.0 45,0
carbohydrates (g) ' 46.1 85.6 1055 . 2498
Fat-soluble vitamins

Vitamin A (pg) 294 144 444 882
Vitamin D (pg) 1 0 0 1
Vitamin E (mg) : 2.7 0.6 29 6.2
Vitamin K (ug) 12 98 100 210
Water-soluble vitamins'
Vitamin B, (mg as thiamin) 0.35 0.09 0.02 0.46
Vitamin B. (mg as riboflavin) : 0.47 0.18 0.17 0.81
Vitamin Bs (mg as pyridoxine) 0.20 0.35 0.31 0.86
Vitamin By, (pg as cyanocobalamin) . 0.7 0.3 10.3 11.3
Niacin equivalent’(mg) 7.04 8.08  9.67 24.79
Pantothenic acid (mg) 1.97 3.73 3.55 9.25
Folic acid (ug as pteroil monoglutamic acid) 52 125 105 282
Biotin (pg)
Vitamin C (mg as L-ascorbic acid) 34 25 53 112
Minerals
Na (mg) -833 1237 1080 3177
- K (mg) 594 851 615 2235
Ca (mg) 250 173 96 523
Mg (mg) 47 113 96 257
P (mg) 381 253 317 1032
Fe (mg) 0.8 - 6.2 3.2 10.2
Zn (mg) 1.9 28 4.2 8.9
Cu(mg) 0.15 0.33 0.47 0.95

"Water-soluble vitamins except for vitamin Byz are measured. Other nutrients are calculated by using
the Standard Tables of Food Composition in Japan, Fifth revised edition -2000-, Resources Council,
Science and Technology Agency, Japan.

*The niacin equivalent intake 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.

- 138 -



Day 1 Day 2 Day 3 Day4 Day § Day 6 Day 7
Pl Iiet 2 Dk 1% 2 Free diet + 49 ool Nat | Free et « % unmd Nam | Free dies o 19 imod Nuim
1st week | | | I
Lllhe colleclinn J .
2od Urne Iat Urlac
Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7
2 d. k l NN )+ 3% ol Nate | Dict 2 o 19 el Nam Dict 1 « W9 umul Nam DN T o B¥pmad Kam | Frerdict » 30l Nots| proe dict » 310 pock Nam | Froe dien + 110 oot Nam
na wee | ' | i
Lllkﬁ- collcetion J
2nd Tlrie 151 Tlrbne
Day 1 Day 2 Day 3 Day 4 Day § 'Day 6 Day 7
Ird Kk Db 1« d0pmetham | e o SliepmatNam | Dirt | + 310 pmed Nam ‘ D4t 2+ 310p el fomim |Fn¢ir|ost:ul-|Nn- rm-rnm.._m..| Free diet » 542 gl Fom
e | | | it | !
Llflnu ol ction J
2od Urine Ist Urime
Day 1 \ Day 2 ‘ Day 3 Day 4 | Day 5
Bt s SA2pmolNum | [NA22S62pmel Num | Dt L+ SlymlNam | [Nl 2 + SEpmol Nem |- End of the cxperiment
4th week | I J { l
LU“: calleclion J
2od \irior Ist tirime

Fig. 1. The Scheme of the Experimental Design

The subjects were fed the diet shown in Tables 1 (diet 1) and 2 (diet 2} followed as in the Figure.
The administration amount in cach week was divided into 3:4:3 in breakfast:lunch:supper. Urine
samples (around 07:00 on Day 4-07:00 on Day 5) were collected and the collected samples were
immediately treated into an acidic condition (the final HCl concentration of 0.1 mol/L), and stored at-
20°C until needed.
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Fig. 2. Effect of the Administration of Nicotinamide on the Urinary Excretion of Sum (MNA + 2-Py +
4-Py).
* The experimental conditions, see Fig. 1 and "Materials and Methods”.
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Fig. 3. Effect of the Administration of Nicotinamide on the Urinary Excretion of Anthranilic Acid,
The experimental conditions, see Fig. 1 and "Materials and Methods".
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Fig. 4. Effect of the Administration of Nicotinamide on the Urinary Excretion of Kynurenic Acid (KA).
The experimental conditions, se¢ Fig. 1 and "Materials and Methods".
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Fig. 5. Effect of the Administration of Nicotinamide on the Urinary Excretion of Xanthurenic Acid
(XA). '
The experimental conditions, see Fig. 1 and "Materials and Methods".
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Fig. 6. Etfect of the Administration of Nicotinamide on the Urinary Excretion of 3-Hydroxyanthrtanilic
Acid (3-HA).
The experimental conditions, see Fig. 1 and "Materials and Methods".
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Table 1. Characteristics of the Subjects.

Subjects Age (Yr) Height (cm) Body weight (kg) BMI
Female 1 21 161.0 50.0 19.29
Female 2 21 161.0 52.5 20.25
Female 3 21 162.0 46.0 17.53
Female 4 28" 168.0 55.0 19.49
Female 5 22 154.0 48.0 20,24
Female 6 21 160.5 53.0 20.57
Female 7 21 165.0 525 19.28
Mean 22,14 161.3 51.0 19.52
SD 2.61 4.3 32 1.02
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Table 2. The Composition of the Diet 1.

Breakfast Lunch Dinner Total

Energy (kcal) 402 689 617 1784
. Protein (g) - 19.5 238 252 686
Fat (g) 15.7 255 9.6 50.8
carbohydrates (g) ‘ 46.0 85.8 104.4 248.8
Fat-soluble vitamins
Vitamin A (ug) 150 309 419 878
Vitamin D (pg) 1 0 2 3
Vitamin E (mg) i.1 2.1 24 5.6
Vitamin K {(pg) 8 204 98 311
Water-soluble vitamins'
Vitamin B, (mg as thiamin) 0.35 0.17 0.07 0.59
Vitamin B; {mg as riboflavin) 0.47 0.20 0.25 0.92
Vitamin Bg (mg as pyridoxine) 020 0.36 0.68 1.24
Vitamin B;a (ug as cyanocobalamin) 0.7 0.5 6.2 7.4
Niacin equivalent’(mg) . 7.04 8.42 14.89 30.35
Pantothenic acid (mg) 1.97 421 3.14 9.32
Folic acid (g as pteroil monoglutamic acid) 52 134 44 230
Biotin (pg) 21 20 26 67
Vitamin C (mg as L-ascorbic acid) 34 34 50 118
Minerals
Na (mg) 794 1175 850 2845
K (mg) 592 601 625 1993
Ca (mg) 249 142 85 479
Mg (mg) 47 71 74 192
P (mg) 380 293 317 107
Fe (mg) 08 - 34 26 6.7
Zn (mg) _ 1.8 37 2.5 8.0
Cu (mg) ' 0.15 0.44 (.43 1.02

'"Water-soluble vitamins except for vitamin B,. are measured. Other nutrients are calculated by using
the Standard Tables of Food Composition in Japan, Fifth revised edition -2000-, Resources Council,
Science and Technology Agency, Japan. '

*The niacin equivalent intake 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.
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Table 3. The Compogition of the Diet 2.
- Breakfast Lunch = Dinner Total

Energy (kcal) 463 . 549 606 1693

- Protein (g) 19.6 214 - 205 61.5
Fat (g) 223 . 128 10.0 45.0
carbohydrates (g) ' 46.1 856 1055  249.8
Fat-soluble vitamins

Vitamin A (ug) : 294 144 444 882
Vitamin D (ug) ‘ 1 0 ¢ 1
Vitamin E (mg) 27 0.6 2.9 6.2
Vitamin K (ug) 12 98 100 210
Water-soluble vitamins'
Vitamin B, (mg as thiamin) 0.35 0.09 0.02 0.46
Vitamin B; (mg as riboflavin) 047 - 0.18 0.17 0.81
Vitamin B (mg as pyridoxine) 0.20 0.35 0.31 0.86
Vitamin B, {ug as cyanocobalamin) 0.7 03 10.3 11.3
Niacin equivalent*(mg) 7.04 808  9.67 24.79
- Pantothenic acid (mg) : 1.97 3.73 3.55 9.25
Folic acid (ug as pteroil monoglutamic acid) 52 125 105 - 282
Biotin (ug) : 21 12 20 53
Vitamin C (mg as L-ascorbic acid) 34 25 53 112
Minerals _ 7 ,
Na (mg) 833 1237 1080 3177
K (mg) 594 851 . 615 2235
Ca (mg) 250 173 96 523
Mg (mg) 47 113 96 257
P (mg) 381 253 317 1032
Fe (mg) - 08 6.2 32 10.2
Zn (mg) _ 1.9 2.8 42 8.9
Cu (mg) 0.15 0.33 0.47 0.95

'Water-soluble vitamins except for vitamin By; are measured. Other nutrients are calculated by using
the Standard Tables of Food Composition in Japan, Fifth revised edition -2000-, Resources Council,
Science and Technology Agency, Japan. ,

*The niacin equivalent intake 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 bédy.
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Fig. 1. The Scheme of the Experimental Design

The subjects were fed the diet shown in Tables 1 (diet 1) and 2 (diet 2) followed as in the Figure in
the 1st week. In the 2nd week, the respective amount of vitamin mixtures was administered as in the
Figure. The administration amount in the 2nd week was divided into 3:4:3 in breakfast:lunch:supper.
Urine samples {around 07:00 on Day 4-07:00 on Day 5) were collected and the collected samples were
immediately treated as shown in "Materials and Methods". After the urine collection had been finished,
the subjects were taken free diet on Day 5-Day 7 on the 1st and 2nd week. "The vitamin mixtures (The
objected amount of each water-soluble vitamin was 6-folds for the respective RDA. The following
values were chemically measured.)" contains 3.89 mg of thiamin, 5.74 mg of riboflavin, 6.61 mg of
pyridoxine, 67.4 mg of nicotinamide, 4.77 mg of pantothenic acid, 1.34 mg of folic acid, 0.182 mg of
biotin, and 600 mg of ascorbic acid. In the 3rd week, Only the diets shown in Tables 1 and 2 were fed as

shown in the Figure.
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Fig. 2. The Restoration of Urinary Excretory Amounts of Water-soluble Vitamins at One Week After
Feeding on a Large Amount of Water-soluble Vitamins.

A, vitamin By (thiamin); B, vitamin Ba (riboflavin); C, vitamin Bg (pyridoxine); D, niacin
(nicotinamide), Sum means total amount of niacin catabolites of MNA, 2-Py and 4-Py; E, pantothenic
acid; F, folic acid; G, biotin; H, vitamin C (ascorbic acid).
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(3) EHEEE )
R2EFENMEEETLE.
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l%ﬁémﬁmgunamﬁﬂﬂUHmJ
POEEELE.

2y 6~ (H)

FLIL(0~)AI fH(0.12mg/day)x(6~ (H) D&
B0~ (A) OFRE) ""hostELE.

3) 1Rk

EAR & LT 0.45 mg/1,000 keal, RDA & L
T 054 mg/1,000 keal ZRA L=, LBHRD
DEIZT B, HEEREXSD RN F—
REEEIEEENTTEELL.

4) EEE

TR LI DNWT, BROBREBMBLHETH
2LV TF—HEF VWO T, 710 B ETYH,
EAR % 045 mg/1,000 kcal, RDA % 0.54
mg/1,000 keal & L 7=.

5) MHhF - RIUG

BESE - PBILBICOWTIE, TANF—BE
DIEMEIT 0.54 mg/1,000 keal & PIF =&
L.

6) UL

R2ICHRLELDIZ, Img 77 3 VREEE
kg BFE/HE Lz 1 HYZ hOEIZT BIZ
XFEEPITS.
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Thiamin content in milk (ug/100ml)
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£ . £%0.35 mg/1000 keal
£ A CRRHILI-CEFTRY
E ;é 0.3 * .
£
e & SOWE FARET 5.
e .
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ET
s 0.1 ¢

XY 0.35 mg/1000 kcal
TRAITEX
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Thiamin (m.w.=265.3) intake (mg/1000 kcal)

U.S. International Committee on Nutrition For National Defense. 1956-1964. Nutrition survey reports,
Washington, D.C.

6. F7 I BB (mg/1000kcal) & R ADF 7 I o HEitt &t & DEEI%

ZORDF 7 I OEEI, 4 FR2653DF7ILTCHB. F7IUIERE (=24 30 B,
EEEE) WMURBICRET ST (337.3/2653) #HiT 5.

0.35mg/1000kcalx(337.3/265.3) = 0.445mg/1000kcal & 72 5.
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