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MUTRITION
EFFECT OF TRYPTOFHAX (erp) AHD RICOTINAMIDE {Kam) JINTAKES On
URIFARY EXCRETION OF K)-METHYINICOTIMAMIDE {NMe} IN THE RAT.
J.1. Pattersen®* (SPON: M.X. Brush). Univ. of Wiscoosin,
Madison, WI 53706

Two experiments vers performed using weanling vets fed

graded levels of trp and NMax to determine the amount of distary
trp needed for che formation of log Nap, First, wesnling rats
were fed ad libitum for 10 days 12% casein dists containing
o, 10, 20, 30, 130 and %00 mg Nanm/hg diet. Second, weanling
rats wvers fed ad libicum for 11 to 16 days diecs conmtaining
152 anino acids and .04, .08, .12, .16, .2, .3, .5 and 1.0%
trp vith Oor 20 mg Man/kg diet, Food intake and weight gain were
weasured daily. During the last J days urine uas collected
and Wie measured. Fros 20 to 150 mg Nem/kg disc, MMe excrecion
was directly proportional to Ram intake. Therefore, st these
levels of incake, 70.6% of distary Mam vas rvecovered as We.
Rats fed 300 og Man kg diec excreted Lass than the proportien-
al smount of WMe. Above .16% trp, imoles NMe excreted/day by
rets fed O or 20 mg Maw/kg diet Increased Iinearly with in-
cressing pmoles tTp intake (slopes=.106 and .112 respectively),
Rats fod 1.0% trp diets excreted proportionately less Rie.
Therefors, excluding dietary trp #nd Hem essential for growth,
an additional 10 to 1) ag of distary trp dre needed by the
groving rat for the formation of | mg of Mam vegardless of
whether Nam {s in the diet. This conversion factor does not
held crue at the highest levels of Nao and trp intakes since
proporticnately less NMe was excreted at these levels,
(Supported in part by USPHS NIH grant MA 10748)
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EFFECT OF RIBOFLAVIE ON BRANCHED CHAIN AMINO ACID OXIDATION.
Sang-Sun Leet, Marforie Caldwvell* and James Bergan, Food
Science & Nutrition, Univ. ol Rhode Island, Kingston, Rl 02831

Catabolism of the branched chain amino acids (BCAA) involves
transanination followed by dehydrogenation and decarboxylation,
As the dehydrogensse is an FAD requiring enzyme, the effect of
riboflavin (B f deficiency on BCAA oxidation was studied.

Grouing rats received equal amounts of protein and other
nutrients. Calories vere fed ad 1libitum to a B, deficient
group (5 ug B,/dey) and an ad libitwn control (30 ug B,/day).
A third group was glven adequate B, (30 ug) but caloris intake
wvas restricted to that of the aeuizm animals.

Caloric intake and weight gain vas severely depressed in the
B, deffcient animazls and the pair-fed controls. Concentrations
oe B, in liver, muscle and erythrocytes vere decreased in de-
ficiént animals coopared to controls while the FAD induced
Glutath{onine Reducttase activity (AC) was increased. Fasting
increased the concentration of B, fn Jiver in all groups.
Erythrocyte and tuscle values wvefe not different but AC values
decreased with fasting. Leucine oxidation wag determined from
the rate of !4C0, production following incubstion of isolated
diaphragns with -leucine-Ul4C. 1n the fed sctate. deficient
anivals produced less CO, than controls. Festing increased
co, production in the u}xcimt animals and in the ad libitum
contrels. Addirien of FAD to the incubation media increased
C0., production in all groups with the zrnus: effect in the
de;’iclent aninals. Incorporation of léC-leucine into protein
vas not affected by By intake but vas decreased by fasting.
(Supported in part by R.1. Agricultural Experiment Statiom.)
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THE KINETICS OF VITAMIN C IN HIMAN BLOOD PLASMA FROM
VITAMIN € SUPPLEMENTS. B, P. Poovalah®, J. A. Rider®,
1. Scala, Ralph K. Davis Medical Center, $. F., CaA,
94114

A hunman croasover study was used ro svaluate the
appeafance of Vitamin C In plasma and urine frow 1000 mg
dosage. The dose wvas provided in five 200 ag doses st cne
hour intervels; a single dose from a tablet and a single
dose tise preparstion designed to release the ascorbic
acid over = five hour peripd. The results indicate that
blood levels sre maintained most effectively by suall
doses at regular intervals er by sustaioed release
preparations. Urinary excretion of Vitamin C begins
wvithin one hour after ingestion. It is possible to
conclude from these experimsents that epticum bloavailabiliey
can be achieved by several means, iocluding both sustained
velaase and the use of small rapidly absorbed doses.
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THE AVAILABILITY OF KISCDN IN FO0OS. E.G.A. Carter® and K.J.
Emﬁ-ﬁr'. Dept. of Nutritional Sciences, umiversily of

Ifornia, Berkeley, CA 94720

A bicassay using rats was developed to quantify the availa-
ble niacin present in a renge of foods. The same foods were
analyzed chemically for 'total niacin' (i.e. afrer alxaline
hydrolysis) and for free niacin {i.e. nicotinic acid plus
nicotinamide extracted with aqueous ethanol). The 'total',
tavailable' arnd 'free' niacin values (mg/kg. air-dry food) re-
spectively were: rew whole comm peal 19, 7, KD(none detected);
taked whole corm meal 27, 8, KD; boiled whole corm, 19, 7,
trace; tortilla, 13, 14, 13; e sweet coem 51, 40, trace;
steamad sweet corm 56, ub, 453 pew wheat $1, 16, ND; boiled
wheat 57, 18, ND; boiled rice 71, 29, 12; boiled milo 4%,
16, KD; autoclsved Phaseolus is beans 26, 31, 22;
freeze—dried coffee Y 3 peanut flour 240, 100,
ND; ' baked potato 61, 19, 23 and baked beef liver 310, 221,
280. AS expecred, the niacin in liver is both chemically
Tfree' and fully available. In the manore cereal grains,
potatoes and peanuts, it is apparently less than 50% availa-
ble. In the case of the grains and peanuts, the 'free’
niacin values are virtually zero and so underestimate the
availability. The bound niacin in sweet com is more labiie
and both fully available and released by steaming. The oo
plete avajlability of niacin in tortilla is confirmed. Beans
seers o have their niacin fully availabie and this is also
largeily tue for coffee.
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ASCORBLC ACID METABOLISM AND BODY POOL SIZE IN THE MONKEY,
J.A, Tillotson*, R.J. 0'Connor*, and E.L. McGowm#t (SPON:
J.H. Skala). Letterman Army Insticute of Research, Presidio
of San Francisco, CA 94129

Monkeys {Macacca fasiculsris) were maintained on constant
intakes (low, medium, high) of ascorbic acid (AA) and fed T%C-
1-AA to study urioary AA metsbolites and body pool sizes. To
reduce streas, the sonkeys had been familiarized to personnel
and experimental routine, including resctraint in primate
chairs. Degradation of AA and frs metabolites vas ninisized
bz freezing the urine as it was voided and by separating the
1% merabolites within 24 hr by cation exchange chromatography,
Four peaks of radioactivigy were consistently obzained: peak
1 contained AA and weskly acidic compounds; pesk 2, a minor
unideatified compound; peak ), a stable, but unidentified me-
tabolite; and peak & was primarily oxalate. The percentage
distribution of '“C in each peak was dependent upon the level
of AA {ntake and it remained constant through a minioun of 23
days after the last labelled dose or until the AL supplement
vas changed, The 1“C in peak I varied from 20-30% in monkeys
fed 0.5 mg AA/kg body weight/day to 70-801 in monkeys fed >20
ag AA/kg body weight/dsy. The oxalace fraction contained from
50X to 6% of the total urf{nary !“C in the monkeys fed the low
te high levels of supplements. 3Body pocl sizes were calculated
from the logarichnic decay of specific scrivity of wrinary AA
as measured in pesk | over a period of 10 days. Estimates of
body pools ranged from 9.5 to 76 mg AA/kg in animals eaintained
on 0.5 g to >20 wg/kg body weight/day.

1540 PHYRIDLOGY
INTERACTIONS BETWEEN FOLIC ACID AND ASCORBIC ACID IN THE
GUINEA PIG, C.M. Lewis*, E.L. HcGoun®, M.G. Rusnak*®, snd
H.E. Sauberlich. Letterman Army Institute of Research,
Presidio of San Francisco, CA 94129

Scorbutic patients have been reported ro have a wegalo-
blastic aoemia which may or may not respond to folic acid (FA)
treatment, To investigate possible interactions between
ascorbic acid (AA) and FA metzbolism, guines pigs were fed a
senipurified dier containing sdequate or low FA. after 3
weeks each group vas subdivided fnto 2 groups which were placed
on diets adequate or deficient in AA, When signs of deficiency
sppeated In the deficient groups, the animals were exsanguinat-
wd and tissue samples (liver, kidney, adrenal, spleen, inzesci-
pal mucosa) were removed for FA and AA analysis, Adrensl

‘folate levels were unaffected by folic acid deficiency. In

contrast, FA deficiency caused significantly lower FA content
in all other tissues. AA deficiency caused significantly lower
AA content in all tissues of AA deficient animals, but had no
generalized effect on tissue folate levels at either sdequate
or lov FA iotake. AA deficlancy did exacerbate the lowered
white blood cell count resylting from FA deficlency, but AA
deficiency alene did not sffect hewatologic paramerers. Fhi
deficiency significantly lowered advenal AA content in snimale
recejving either level of AA. These data suggest that hemato-
logic effects of AA deficiency are oot due to & generalized
affect of AA on FA levels 1ip tissues. They also suggest there
may be a specific AA/FA interacticn in the adrenal gland.
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