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matography of normal urine, 90 
renal clearance of, in humans, 48 
Rf values obtained for, 88 
urinary, in disease, 59, 61, 67, 68 
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content 
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egg ratios of, 130, 139, 166 
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lyzates, 164 
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in egg, 130, 134, 139, 160, 165 

deficiencies, in vegetable proteins, 203, 
213-216, 229 

effect on nutritive value, 207 
dietary 

effect on enzyme activity, 120 
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definition of, 128 
modified, computation of, 139 
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essential 
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requirements, in protein depletion, 
105, 118, 119 
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207 

fecal, synthesis of, 148 
free, normal urinary pattern of, 31-49 

chromatographic studies of, 31 
effect of rate of diuresis on, 44-49 
in normal adults, 41-44, 49 

comparison with plasma amino 
acids, 49 

variation in, 44 
in normal infants and children, 

36-41 
in premature infants, 32-33 
urinary excretion of, in healthy 

adults, 30, 43 
in infants, 41 
in trauma, 60 

imbalance 
definition of, 207 
effects of, 109-111, 121, 123, 207 

metabolism, effect of age on, 104-106 
of folates on, 374-375 

metabolites of, 14-30 
migration rates of, 85 
monoaminomonocarboxylic, urinary 

excretion of, in disease, 55 
nonessential 

pattern in urine of adults, following 
surgery, 61 

of normal adults, 61 
requirements, effect of dietary pro

tein level on, 116-117 
peptide-bound, urinary excretion of, 

in healthy adults, 30 
plasma, as criterion of dietary ade

quacy, 111 
relation to dietary protein, 135 

to excretion of amino acids, 49 
role in protein reserves, 111 

requirements, of animals following 
protein depletion, 105 

Rf values of, 88 
role in biosynthesis of creatine and 

creatinine, 23 
sulfur-containing, deficiency of, 

110-111 
supplementation, of cereals, 215-217, 

219 
effect on nutritive value of soybean 

meal, 173, 222-223 
of vegetable proteins, 214-217, 219, 

222-223, 225 
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toxicity, effect on growth, 207 
transport, 45 
urinary, excretion of, 1-100 

in abnormal states, 49-70 
analytical procedures for, 70-92 
effect of single amino acid infusion 

on, 47-49 
of free and bound in healthy 

adults, 30 
in scorbutic children, 58 
in trauma, 60 

patterns of, effect of age on, 2, 8, 
32, 41 

of diet on, 2, 36, 39, 41, 42, 46, 
60 

of disease on, 2, 49-70 
individual differences in, 2, 32 
of normal adults, 30, 43, 61 

variation in, 42 
of normal infants and children, 

36-41 
of premature infants, 32-36, 41 
relation to creatinine excretion, 8, 

34-35 
to serum phosphorus, 57 

renal excretion patterns for, 65 
species differences in, 2 

urine, analysis 
chromatographic, 77-92 

column, 89-92 
gas-liquid partition, 92 
horizontal paper, 80-82 
ion exchange column, 80-91 

peaks obtained by, 90 
paper, 77-89 

method of specimen prepara
tion, 78 

thin-layer, 86-89 
Rf values obtained by, 88 

two-dimensional paper, 81 
map showing positions of un

known spots, 79 
unidimensional paper, 78-80 
vertical paper, 78-80 

color reaction to ninhydrin, 79 
by electrophoresis, 82-86 

sample of amino acid standards, 
84 

of normal urine, 84 

excretion in abnormal states, 49-70 
normal pattern of, 31-49 

of adults, 41-44 
effect of rate of diuresis, 44-49 

of infants and children, 36-41 
of premature infants, 32-36 

utilization, effect of age on, 105, 106 
in vegetable proteins, 204-206 

Aminoaciduria (s) 
of avitaminosis, 51-59 

of vitamin C, 57-58 
of vitamin D, 51-57 

in bone disease, 69 
classification of, 50-51 
combination, 51 
of diabetes, 58-59 
in hyperparathyroidism, 64 
in idiopathic hypoproteinemic edema, 

66 
in kidney disease, 65-66 
in muscle disease, 68-69 
no-threshold, 50, 54 
in pancreatitis, 65 
primary, 50, 52-55 

no-threshold, 50, 54 
overflow, 50, 52-53 

characteristics of, 52-53 
renal-(transport), 50, 55 

in salicylate intoxication, 69-70 
screening test for, 81 
secondary, 50-51, 56 
in steroid therapy, 62-64 
in trauma, 59-61 

Aminoadipic acid 
peaks obtained by ion-exchange chro

matography of normal urine, 90 
urinary, in normal human adults, 42 

variation in, 42 
p-Aminobenzoylglutamic acid (PABG), 

formation of, 369 
7 -Aminobutyric acid, migration rate of, 

85 
2-Aminofluoride, detoxification of, 121 
2-Amino-4-hydroxypteridine-6-carboxylic 

acid, formation of, 369 
Aminoimidazolecarboxamide, (AIC) 

excretion in folate deficiency, 390-391, 
394, 395 

in vitamin Bi 2 deficiency, 395 
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ribotide (AICAR) 

formylation of, 372 
transformylase, reactions of, 369, 370 

Aminoisobutyric acid, in plasma of nor
mal humans, 49 

^-Aminoisobutyric acid 
migration rate of, 85 
peaks obtained by ion-exchange chro

matography of normal urine, 90 
urinary, in disease, 54, 59 

in normal human adults, 43, 49 
variation in, 42 

in normal infants and children, 38, 
41, 59 

effect of diet on, 39 
Amino nitrogen 

normal free urinary excretion of, 2-14, 
30 

of peptide-bound, 30 
for various age groups, 3-10 

urinary excretion of, 2-14, 30 
by adults, 11, 30, 32 

effect of diuresis on, 47 
of fasting on, 45 

by children, 8, 32 
in disease, 51, 65-66 
effect of age on, 4-10 

of diet on, 5, 7, 10-14, 37, 39-41 
of sex on, 10-12, 30 

by infants, 31-32 
with kwashiorkor, 13 
premature, 34-35 

relation to body weight, 5-6 
to creatinine output, 6-10, 12, 

34-35, 41, 45, 47 
to food intake, 45 
to total urinary nitrogen, 4-5, 9, 

34-35, 37, 41, 45, 47 
in urine, methods for estimation of, 

2-4, 70-77 
copper method, 70-73 

comparison of results with other 
methods, 72 

gasometric, comparison with other 
methods, 72, 76 

naphthoquinone, comparison with 
other methods, 72 

ninhydrin, 73-77 
comparison with other methods, 

76 

Aminopeptidase, activating metals for, 
346 

Aminopterin, 373 
abortion produced by, 383 

Ammonia 
excretion of, 14 
intoxication, 52-53 
procedure for measuring, 142 

Ammonium nitrogen, excretion, effect of 
dietary protein level on, 15 

Amniotic fluid, measurement of corti
coids in, 308 

Amprolium, effects on transketolase ac
tivity of rat tissues, 422 

Androgen, effect on zinc metabolism, 350 
Androsterone, chromatography of, 322 
Anemia 

effect of copper supplements on, 357 
of folic acid administration in, 

379-387 
folate deficiency in, 372-373 
hemolytic, 393 

requirements for folic acid in, 
383-384 

megaloblastic, classification of, 392 
diagnosis of, 391 
effect of anticonvulsants on etiology 

of, 387-389 
of ascorbic acid on, 397 
of folic acid supplementation of, 

379-383, 395 
FIGLU excretion in, 375, 380 
folate, blood in, 371, 380, 381 

deficiency in, 389 
relation to vitamin Bi2 de

ficiency, 394-395 
tissue, in, 396 

folic acid absorption in, 377, 395 
excretion in, 378-379 

in stress, 375, 380, 393 
effect of folic acid supplementa

tion on, 380, 397 
pernicious, 395, 396 

effect of folic acid on, 394-395, 397 
Anhydrase, carbonic 

activity, in prostate tissue, 343 
in bovine erythrocytes, 345 
zinc in, 341, 370 
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excretion in disease, 54 
normal variation in human urine, 42 

Antibiotics, effect of on absorption of 
dietary folate, 393 

Antibody titers, serum, effect of dietary 
protein level on, 112, 113 

Apoenzyme, 408 
availability, tests for, 434 
deficiency in malnutrition, 426, 428 

Apolipoproteins, 245-246, 268, 275 
Apotransketolase, in thiamine deficient 

erythrocytes, 426 
Arachidonic acid, in triglycerides, 264 
Argentina 

production and availability of legumes 
in, 218 

protein content of food supplies of, 
201 

supply of vegetable foods in, 198 
Arginase 

activating metals for, 346 
effect of fasting and protein free diet 

on, 16 
Arginine 

absorption, 47 
availability, effect of heat processing 

on, 169 
blood, in disease, 52-53 

in normal humans, 49 
color reaction index with ninhydrin, 

79 
deficiency, effect in young animals, 114 
migration rate of, 85 
monohydrochloride, Rf values ob

tained for, 88 
peak obtained by ion-exchange chro

matography, 90 
renal clearance of, in humans, 48 
requirement of animals, following pro

tein depletion, 105 
role in biosynthesis of creatine and 

creatinine, 23 
in skim milk powder, 222-223 
toxicity of, 207 
in urine, in disease, 55, 61, 67 

effect of diet on, 46 
of steroid therapy on, 64 

of normal human adults, 30, 43, 49, 
61 

variation in, 42 
of normal infants, 41 
of premature infants, 41 

in vegetable proteins, 204-206 
in processed foods of, 222-223 

Argininosuccinase 
in disease, 54 
effect of fasting and protein free diet 

on, 16 
Argininosuccinate synthetase, effect of 

fasting and protein free diet on, 16 
Argininosuccinic acid, synthetase 

in disease, 52-53 
in urine, 54 

Ascitic fluid, measurement of corticoids 
in, 308 

Ascorbate, interrelations of, with vita
min Bi2 and folate, 394-397 

Ascorbic acid, role in folic acid metabo
lism, 397 

Asia, food shortages in, 220 
Asparagine 

in blood of normal human adult, 49 
migration rate of, 85 
Rf values obtained for, 88 
in urine, effect of steroid therapy on, 

63 
of normal human adult, 30, 49 

variation in, 42 
Aspartic acid 

biological value of, 117-119 
color reaction index for, with ninhy

drin, 79 
effect on nitrogen repletion, 118 
in lipoproteins, 275 
migration rate of, 85 
peak obtained by ion-exchange chro

matography, 90 
in plasma of normal humans, 49 
in urine, in disease, 61, 67 

effect of diet on, 46 
of steroid therapy on, 64 

of normal humans, 49, 61 
normal variation in, 42 

of premature infants, 34-35 
Atherosclerosis, hair zinc levels in, 357 
Australia 

production and availability of legumes 
in, 199 
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protein content of food supplies in, 

201 
supply of vegetable foods in, 198 

Austria, production and availability of 
legumes in, 199 

Β 

Baber's congenital cirrhosis, 56 
aminoaciduria in, 56 

Barley (Hordium vulgare) 
amino acid composition of, 204-206 
protein efficiency ratio of, 208-209 

effect of supplementation on, 
211-213, 215-216 

Beans 
amino acid composition of, 204-206 
black, effect of amino acid supplemen

tation on, 215-216 
effect of dehydration on PDR index 

of, 174-178 
French (Phaseolus vulgaris), amino 

acid composition of, 204-206 
amino acid supplementation of, 

215-216 
kidney, amino acid composition of, 

204-206 
effect of processing on PDR index 

of, 178 
protein efficiency ratio of, 208-209 

lima, amino acid composition of, 
204-206 

effect of processing on, 176, 177 
on net protein utilization of, 177 
on PDR index of, 178 

nutritive value of, effect of supple
mentation on, 215-216 

protein efficiency ratio of, 208-209 
effect of amino acid supplementa

tion on, 215-216 
navy, amino acid composition of, 

204-206 
effect of processing on PDR index 

of, 178 
protein in, 202 

Belgium, production and availability of 
legumes in, 199 

Bile, measurement of corticoids in, 308 
Blood 

changes in folate deficiency, 389, 394 

in vitamin B J2 deficiency, 394 
folates in, 367, 378 

effect of dietary folate level on, 379 
of stress on levels of, 379-384, 396 

leukocytes, zinc in, 341 
peripheral, assay for adrenocorticoste

roids, 307 
plasma, preservation of, for assay, 308 

zinc in, 341 
serum, creatine and creatinine in, 22 
zinc in, 341 

Body 
composition, effect of diet on, 106 

of dietary protein level on, 106 
relation to creatinine excretion, 

24-27 
fat, effect of diet on content of, 106 
fluids, measurement of corticoids in, 

308 
folate stores in, 378 
mass, relation to creatinine excretion. 

24-27 
nitrogen losses during starvation, 

119-120 
proteins, effect of diet on content of, 

106 
water content, relation to diet, 106 
weight, effect of dietary protein level 

on, 106, 107 
Bone 

disease, aminoaciduria in, 69 
effect of zinc deficiency on, 351 
marrow, changes in folate deficiency, 

381, 386, 394 
in vitamin B i 2 deficiency, 394 

metabolism, effect of alcohol on, 387 
of zinc toxicity on, 358 

relation to urinary hydroxyproline, 
62-63 

zinc in, 341, 348, 350 
Brain 

creatine and creatinine in, 22 
nitrogen losses from, during starva

tion, 119 
separation of corticosteroids from, 308 
transketolase activity in, effect of vari

ous compounds on, 419, 420, 422 
Brazil nut (Bertho lettia excelsa) 

amino acid composition of, 204-206 
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protein content of food supplies in, 
201 

supply of vegetable foods in, 198 
Buckwheat (Fagopyrum esculentum) 

amino acid composition of, 204-206 
protein efficiency ratio of, 208-209 

C 

Cabbage (Brassica oleracea capitata), 
amino acid composition of, 204-206 

Cadmium 
effect on absorption of zinc, 355 357 
in proteins, 347 

Calcium 
dietary, effect on production of zinc 

deficiency, 353, 354 
metabolism, effect of zinc toxicity on, 

358 
Calorie 

to protein ratio, effect on protein uti
lization, 106-109, 127 

requirements, for growth of infants, 
134-135 

Canada 
production and availability of 

legumes in, 199 
protein content of food supplies of, 201 
supply of vegetable foods in, 198 

Canihua (Chenopodium pallidiculae), 
amino acid composition of, 204-206 

Carbamylphosphate synthetase, effect of 
fasting and protein free diet on, 18 

Carbohydrate 
dietary, effect on plasma glycerides, 

283-285 
on utilization of zinc, 355 

hyperlipemia induced by, 283-287 
index, in thiamine deficiency, 424, 425 
interrelationships with lipids, 283-289 
metabolism, in disease, 283, 285-286 

Carboxypeptidase 
activity, role of zinc in, 346 
zinc in, 345 

Carcinoid disease 
effect of, on zinc content of prostate, 

343 
FIGLU excretion in, 375 
folic acid absorption in, 376-377, 384, 

393 

excretion in, 378 
Carnosinase, activating metals for, 346 
Carnosine 

excretion in disease, 54 
-f 1-methylhistidine, normal variation 

in human urine, 42 
Carotenoids, absorption of, 250 
Carrot (Daucus carota), amino acid 

composition of, 204-206 
Casein 

amino acids in, 160, 165, 188 
pattern of, 160, 165 

biological value of, 131, 162, 185 
chemical score for, 130, 131, 162 
digest, amino acid pattern of, 160, 165, 

166 
effect on growth, 153 

digestibility of, 162 
effect of, on allantoin excretion of rats, 

16-17 
of feeding levels of, 106, 107, 110, 

115 
of heat treatment on PDR index 

of, 169, 170 
essential amino acids in, 130, 134, 136, 

137, 165, 166 
egg ratios of, 130, 162, 166 
pattern of, 134 

evaluation of, 131, 162, 185, 187 
by Kuhnau's method, 136-137 
by modified essential amino acid 

index, 139, 140, 141, 162 
by PDR index, 162, 165, 185, 187 

calculation of, 166 
of shortened, 188 

of heat processed, 169, 170, 187 
by pepsin-pancreatin digest index, 

1 8 5 
by relative nutritional values, 158 

hydrolyzed, amino acid pattern of, 160, 
165 

limiting amino acid for, 130, 131, 154 
modified essential amino acid index 

of, 134, 139, 162 
net protein utilization of, 131. 153, 156, 

162, 187 
pepsin digest-residue (PDR) index of, 

162, 185, 187 
shortened, 187, 188 

pepsin-pancreatin digest index of, 185 
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protein score of, 131 
relative nutritional values of, 158 
utilization, effect of heat processing, 

170 

Cashew nut (Anacardium occidentale). 
amino acid composition of, 204-206 

Catecholamine (s) 
activity, in emotional disturbance, 

260-261 

chemical structure of, 260 
effect of exercise on, 261 
effect on free fatty acid metabolism, 

260, 261 

Cells, formation of glycerides in, 250 
Cellulose, in vegetable proteins, 210, 232 
Cereals 

amino acid composition of, 204-206 

limiting amino acids of, 203-206, 

210-213 

effect of supplementation with, 
215-217 

nitrogen metabolism of humans on 
diets of, 216-220 

effect of amino acid supplementa
tion on, 219 

nutritive value of, effect of amino acid 
supplementation on, 215-220 

of heat treatment on, 210 
of mutual supplementation between, 

2 1 1 - 2 1 3 

of protein supplementation on, 
2 1 1 - 2 1 3 , 225 

production and availability of, in vari
ous countries, 201-202 

protein efficiency ratio of, 208-209 

effect of supplementation on, 
2 1 1 - 2 1 3 , 215-216 

protein supplied by, in various coun
tries, 201 

supplementary relations between, 
2 1 1 - 2 1 3 

supply of, in various countries, 198 
unavailable carbohydrates in, 210 

Cerebrospinal fluid, measurement of cor
ticoids in, 308 

Ceruloplasmin, in disease, 56 
Ceylon 

production and availability of legumes 
in, 199 

protein content of food supplies in, 
201 

supply of vegetable foods in, 198 
Cheese, folate in, 372 
Chenopodium, amino acid composition 

of, 204-206 

Chickpea (s) 
protein efficiency ratio of, 208-209 

effect of supplementation on, 
2 1 1 - 2 1 3 

with peanut flour, 222-223 

in protein foods, 229-230 

limiting amino acids of, 229 
supplementation of other vegetable 

proteins with, 2 1 1 - 2 1 3 , 225 

effect of, on nitrogen balance, 226 
Chile, supply of vegetable foods in, 198 
China 

production of edible nuts and oilseeds 
in, 200 

use of, in infant feeding, 221 
protein content of food supplies in, 

201 

supply of vegetable foods in, 198 
Chinese tallow-tree nut (Sapium sebi-

ferum), amino acid composition of, 
204-206 

Cholesterol 
in chylomicrons, 247, 251 
composition of, effect of dietary fat 

on, 248-249, 272 

esterification of, 247, 269, 271 
esters, in disease, 268 

incorporation of free fatty acids 
into, 257 

turnover of, 271-274 

chromatographic studies of, 271 
exchange, 251 
fluorescence of, 327, 329 
free, transport of, 268-269 

interaction of, with proteins, 244 
plasma, effect of hormones on, 262-263 

of stress on, 263 
lipoprotein, composition of, 268-275 

distribution of, 268-269 

effect of polyunsaturated fatty 
acids on, 274 

turnover of, 269-271 

of esters of, 271-274 
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rate of removal of, from blood, 251, 
270 

specificity of, for oleate, 249 
synthesis of, 269, 291 
transport, 246, 249, 268-269 
turnover of, 269-271 

of esters of, 271-274 
Cholesteryl 

arachidonate, in plasma, 272 
linoleate, effect of diet on, 273 
oleate, turnover of, 271, 272 

Chromatogens 
in adrenal gland tissue, 306 
in urine, 308 

Chromatography 
of adrenocorticosteroids, 311-315, 

317-323 
of amino acids, 31-32, 36-38, 51, 58-60, 

64, 71-75, 77-82, 86-91 
gas-liquid partition, of amino acids, 

92 
of steroids, 321-323 

horizontal, 80-82 
ion-exchange column, isolation of 

amino nitrogen in urine by copper 
method, 71-72 

ninhydrin method, 75 
columns used in procedure, 73 
equipment for removal of am

monia, 74 
separation of corticoids by, 311 
studies of urinary amino acids hy, 

32, 36, 51, 60, 89-91 
of urinary hydroxyproline peptides 

by, 29-30 
liquid-liquid column, separation of 

adrenocorticosteroids by, 320-321 
liquid-solid column, separation of 

adrenocorticosteroids by, 317-320 
one-dimensional, 78-80 
paper partition, of amino acids, 77-82 

of corticoids, 311 
developments in, 70 
fundamental measurement in (Rf), 

definition of, 77 
variations in, 78 

studies of urinary amino acids by, 
31-32, 36-38, 51, 58, 59, 64 

theoretical aspects of, 77 
principles of, 70 

separation of steroids by, 312-323 
thin-layer, of amino acids, 86-89 

Rf values obtained by, 88 
of corticoids, 311 

Rf values obtained by, 318-319 
of steroids, 313-315 

Rf values obtained by, 318-319 
solvent systems used in, 318-319 

to study turnover of cholesterol 
esters, 271 

two-dimensional, 79, 82 
of amino acids, 81 
of steroids, 315 

vertical, 78-80 
Chylomicrons 

composition of, 251 
definition of, 245 
disposal of, 250-256 
exchange, 251 
formation of, 247-250 
lipids of, relation to dietary fatty 

acids, 248-249 
metabolic functions of, 245 
"particles" of, 255 
physical properties of, 245 
protein of, 247 

amino acids in, 275 
synthesis of, 276 

rate of removal from blood, relation 
to dietary fats, 251-252, 256 

to nutritional status, 252 
to plasma triglyceride, 252 

removal of, from liver, 253 
structure of, 247-250 
tissue distribution of, 252 
transport, 247, 249, 256, 264 

role of protein in, 247 
uptake by the liver, 253 

Cirrhosis 
blood folate levels in, 284 
zinc deficiency in, 356 

Citrulline 
blood, in disease, 52-53 
migration rate of, 85 
peak obtained by ion-exchange chro

matography of normal urine, 90 
urinary, in disease, 54, 68 

normal values for adults, 43, 68 
variations in, 42 

for infants, 41 
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for premature infants, 41 
Citrullinemia, 52-53 
Clover (Tnfolium subterraneum), amino 

acid composition of, 204-206 
Coconut (Cocos mucifera) 

amino acid composition of, 204-206 
deficiencies of, 203 

cake, supplementation of other vege
table proteins with, 211-213 

meal, protein efficiency ratio of, 
208-209 

effect of supplementation on, 
211-213 

protein foods based on, 225, 226, 
228-229 

supplementation of other vegetable 
proteins with, 211-213, 225, 228-
229 

effect on nitrogen balance, 226, 228 
production of, in different countries, 

200 
in world, 228 

protein available from, 200, 228 
effect of heat processing on, 210 

Coenzyme, deficiency in malnutrition, 
426 

Collagen, in premature infants, 33 
Colocasia (Taro), amino acid composi

tion of, 204-206 
deficiencies of, 203 

Colombia, supply of vegetable foods in, 
198 

Colorimetry, for separation of zinc, 340 
Conjugase, reaction of, 369, 370 
Copper 

dietary deficiency of, effect on zinc 
toxicity, 358 

effect in zinc deficiency, 355 
in zinc toxicity, 357 

method to determine α-amino nitro
gen, 70-73 

in proteins, 347 
Corn (Zea mays) 

amino acid antagonism in, 207 
composition of, 204-206 
deficiencies in, 203-206, 215-216 

apparent digestibility of, 219 
assay for thiamine in, 417, 418 
availability of zinc in, 355 

germ, amino acid composition of, 
204-206 

kaffir (Sorghum vulgare) 
amino acid composition of, 204-206 
apparent digestibility of, 218-220 
nitrogen balance of children on diets 

of, 218 
effect of amino acid supplementa

tion on, 219, 220 
protein efficiency ratio of, 208-209 

effect of supplementation on, 
211-213, 215-217 

supplementation of diets based on, 
225 

leaf, amino acid composition of, 
204-206 

meal, effect of supplementation on 
PER of, 211-213 

nitrogen balance of children on diets 
of, 218 

effect of amino acid supplementa
tion on, 219, 220 

protein efficiency ratio of, 208-209 
effect of supplementation of, 215-216 
supplementation of diets based on, 

225 
Coronary disease 

abnormal metabolism in, 283-285, 287 
antagonism to insulin in, 287 
free fatty acid metabolism in, 263 

Corticoids, see aho Adrenocorticoste-
roids 

in adrenal gland tissue, 306 
separation of, 306 

blood, determination of, 311 
chromatography of, 311-323 
conjugated, 305-307, 309 
extraction of, 310-312 
in peripheral blood, 307 

ratio of free to bound, 307 
in urine, 309 

Corticosteroids 
catabolic effects of, 64 

reversal of, by anabolic agents, 64 
effect in nephrosis, 66 

Corticosterone 
in adrenal vein blood, 306-307 
fluorescence of, 327, 329 
in rat plasma, 329 
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separation of, in adrenal tissue, 306, 
323 

Cortisol 
effect on urinary amino acid excretion, 

63-64 
fluorescence assay of, 329 

Cortisone 
acetate, chromatography of, 322 

fluorescence of, 327 
fluorescence of, 327 
therapy, effect on amino acid excre

tion, 62 
on free fatty acid metabolism, 262 

Cottonseed (Gassypium herbaceum) 
amino acid composition of, 204-206 

deficiencies of, 203, 215-216 
supplementation of, 215-216 

availability of amino acids from, 209 
meal, evaluation of, by available 

lysine method, 145 
microbiological method for, 152 
by protein efficiency ratio, 208-209 
by protein quality index, 144 

gossypol in, 143, 227-228 
protein foods based on, 225-228 

amino acid composition of, 
222-223 

protein efficiency ratio of, 222-223 
supplementation of other vegetable 

proteins with, 211-213, 222-223, 
228 

production in various countries, 200 
in world, 227 

protein available from, 200, 227 
effect of heat processing on, 210 

Creatine 
biosynthesis of, 23 

in muscular dystrophy, 68-69 
blood, in disease, 29 
in body tissues and fluids, 22 
characteristics of, 21-22 
conversion to creatinine, 21-22 
determination of, 22 
in muscle, 22, 28 

in disease, 28 
phosphate, synthesis, 23 
phosphokinase (CPK), serum, in mus

cular dystrophy, 69 
source of, 21 

tolerance, in muscular dystrophy, 28 
in normal subjects, 23 

urinary excretion of, 21-23 
in disease, 27-29 
effect of hormones on, 27-28 
in normal subjects, 23, 27 

utilization of, 27-29 
Creatinine 

analysis of, 21-22 
biosynthesis of, 23 
in body tissues and fluids, 22 
determination of, 22 
metabolism of, 23-27 
peaks obtained by ion-exchange chro

matography of normal urine, 90 
source of, 21 
urinary excretion of, as criterion of 

protein metabolism, 15 
in disease, 26, 28, 64, 68 
effect of dietary protein level on, 

15, 18-21, 23-27 
of diuresis on, 47 

in infants and children, 38 
in normal subjects, 23, 26, 38, 68 
in premature infants, 34-35 
relation to amino acid excretion, 

6-10, 12, 37 
to basal metabolism, 24, 27 
to body composition, 24-26 
to dietary protein quality, 24-26 
to nitrogen intake, 25 

Creatinuria, in disease, 27-29 
Cresol red, reactivity of soybean meal 

to, 144 
Cyclodeaminase, reaction of, 369, 370 
Cyclohydrolase, reactions of, 369, 370 
Cystathioninase, in disease, 54 
Cystathionine 

synthetase, in disease, 52-54 
urinary, in disease, 54 

Cystine 
assay for, 164 
availability 

in meat, 169 
effect of dehydration on, 175-176 

in vegetable proteins, effect of pro
cessing on, 172, 177 

in casein, 130, 134, 136, 139, 165, 166 
egg ratio of, with methionine, 130, 

139, 166 
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color reaction index with ninhydrin, 

79 
deficiency in legumes, 203 
in egg, 130, 134, 139, 165 
egg ratios of, with methionine, in vari

ous proteins, 130, 139 
in human milk, 136 
in irradiated evaporated milk, 180 
in lactalbumin, 130, 134 
in meat, irradiated, 180 
migration rate of, 85 
peak obtained by ion-exchange chro

matography of normal urine, 90 
in plasma of normal humans, 49 
renal clearance of, in humans, 48 
Rf values obtained for, 88 
in skim milk powder, 222-223 
in soy flour, 130, 134, 222-223 
supplementation, effect on value of 

evaporated milk, 182 
toxicity, 207 
urinary, in disease, 55, 56, 62, 67 

effect of diet on, 46 
of normal human adults, 30, 43, 49, 

61 
variations in, 42 

of normal infants, 41 
of premature infants, 34-35, 36 

in vegetable proteins, 204-206, 222-223 
in white flour, 130, 134 

Cystinosis, 56 
Cystinuria, 55 
Cystosine, effect of growth inhibition, 

388 

D 

Dehydrocorticosterone 
chromatography of, 323 
fluorescence of, 327 

Dehydroisoandrosterone sulfate, produc
tion in adrenal gland, 309 

Dehydropeptidase, activating metal for, 
346 

Denmark, production and availability 
of legumes in, 199 

Deoxycorticosterone 
chromatography of, 323 

fluorescence of, 327 
Dexamethasone, effect on urinary amino 

acid excretion, 64 
Diabetes 

abnormal metabolism in, 283, 286-288 
amino acid excretion in, 58-59 
lipoprotein lipase activity in, 283 
plasma free fatty acids in, 259-260 

zinc, relation to insulin requirements 
in, 356 

treatment of, with zinc-insulin, 343 
Dienestrol diacetate, effect on zinc me

tabolism, 350 
Diet 

American, folic acid content of, 371 
effect of, on composition of urinary 

nitrogen in man, 15 
on plasma cholesterol esters, 273 
on turnover of cholesterol, 274 
on urinary amino acid patterns, 2, 

37, 39-41 
protein-free, effect on liver protein, 

urea excretion, and enzyme levels, 
16 

Diethylstilbesterol, effect on urinary 
amino acid excretion, 64 

Diglyceride, formation of, 248, 258 
a-j9-Diglyceride, 248 
Dihydrofolate, 373 

reductase, 373 
reactions of, 369, 370 

Dithizone, method to separate zinc, 340 

Ε 

Egg 
albumin, biological value of, 162, 185 

chemical score for, 162 
digestibility of, 162 
evaluation of, comparison of meth

ods, 162, 185, 187 
limiting amino acid for, 154 
modified essential amino acid index 

for, 162 
nutritional value of pancreatic di

gest of, 153 
PDR index of, 162, 185, 187 

shortened, 187 
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pepsin-pancreatin digest index of, 
185 

production, effect of protein reserves 
on, 121-122 

protein, amino acids in, 160, 165, 188 
amino acid pattern of, 160, 165 
biological value of, 131, 162, 185 
chemical score for, 131, 162 
digestibility of, 162 
enzymatic digest of, amino acid pat

tern of, 160, 165, 166 
essential amino acids in, 129, 130, 

165 
pattern of, 133, 134, 139, 160, 165, 

166 
evaluation of, by various methods, 

131, 158, 160, 162, 165, 166, 185 
by PDR index, 162, 165, 166, 185 

hydrolyzed, amino acid pattern of, 
160, 165 

modified essential amino acid index 
of, 139, 162 

net protein utilization of, 131, 158. 
162 

nutritive value of, 128, 131, 158, 160, 
162, 185 

effect of lysine supplementation 
on, 129 

pepsin digest-residue index for, 162. 
185 

pepsin-pancreatin digest index for, 
185 

protein score for, 131 
relative nutritional values of, 158 
utilization of, 128, 159 

ratio, to evaluate dietary protein, 128, 
130, 138, 139, 161, 162 

Egypt, production and availability of 
legumes in, 199 

Electrophoresis 
analysis of amino acids by, 82-86 

of corticosteroids, 334 
of lipids, 284 
of lipoproteins, 267, 276 

sample of amino acid standards ob
tained by, 84 

of normal urine, 84 
Emotional stress, effect on free fatty 

acid metabolism, 260-261, 263 

Energy 
in basal state, 277-280 
derived from oxidation of fats, 277-283 

Enolase, activating metals for, 346 
Enzyme (s) 

abnormal activity in disease, 52-54, 
56 

activating metals for, 346 
activity, relation to zinc in tissues, 

342, 343 
role of zinc in, 344-347 
in zinc deficiency, 352 

effect on protein reserves, 120 
folate-dependent, 370 

reactions of, 369, 370 
schematic diagram of, 369 

hydrolysis, of steroid conjugates, 310, 
312 

proteolytic, effect on nutritive values 
of proteins, 148-161 

of dehydrated proteins, 177 
of heat treated proteins, 172, 177 
of irradiated proteins, 180 
methods for evaluating dietary pro

teins, 148-158 
pepsin digest-residue (PDR), 

158-185 
role in synthesis of methionine, 373 
urea cycle, effect of protein-free diet 

and fasting on, 16 
zinc-containing, 342, 345 

Erepsin digest 
effect on amino acid availability, 

159-160 
preparation of, 164 

Erythrocytes 
bovine, carbonic anhydrase in, 345 
effect of methylene blue on, 410, 411, 

413 
hemolysates, effect of thiamine de

ficiency on, 414 
on transketolase activity of, 416 

human studies, 424-436 
rat studies, 415-424 

transketolase activity, as bioassay for 
thiamine in foods, 417, 418 

as criterion of thiamine nutrition 
in adolescents, 431-433 

in aged, 430 
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effect of age on, 415, 416, 430 

of dietary thiamine level on, 415, 
416 

of thiamine deficiency on, 410-436 
and other nutrient deficiencies 

on, 423 
of various compounds on, 418-422 

thiamine pyrophosphate effect and, 
410-436 

sensitivity and specificity of 
method, 415-436 

zinc in, 341 
Erythropoiesis, effect of folic acid on, 

385, 386 
Escherichia coli, 388 

effect of protein level of diet to resis
tance to, 113 

Escherichia gallinarum, effect of protein 
level of diet to resistance to, 113 

Estradiol, fluorescence of, 327 
Estriol, fluorescence of, 327 
Estrogen 

effect on zinc metabolism, 350 
excretion in pregnancy with folate de

ficiency, 383 
Estrone, fluorescence of, 327 
Ethanol 

effect on zinc excretion, 356 
suppression of hematopoiesis by, 

379-387 
effect of folic acid on correction of, 

382 
Ethanolamine 

peak obtained by ion-exchange chro
matography of normal urine, 90 

in plasma of normal humans, 49 
in urine of normal adults, 43, 49 

normal variation in, 42 
of normal infants, 41 
of premature infants, 41 

Europe 
cereal consumption in, 201 
production of nuts and oilseeds in, 

200 
supply of vegetables foods in, 198 

Exercise, effect on free fatty acid me
tabolism, 261, 280-282 

in rats fed high protein diet, 107 
Eye, zinc in, 341, 342 

F 
Fanconi syndrome, 56 
FAO, reference pattern of amino acids, 

evaluation of, 132 
comparison with other food patterns, 

132 
FAO/WHO, procedure for protein 

scores, 131-133, 167 
Far East 

cereal consumption in, 201 
production of edible nuts and oilseeds 

in, 200 
protein content of food supplies in, 

201 
supply of vegetable foods in, 198 

Fasting, effect on free fatty acid metabo
lism, 259, 265 

on urea cycle enzymes, 16 
Fat(s) 

absorption, 247-250 
body, content, effect of diet on, 106 
dietary, effect on plasma triglycerides, 

284 
energy expenditure derived from, 

277-283 
metabolism, during exercise, 280-282 

effect of insulin on, 286-287 
in hyperlipemia, 283-287 

transport, 250 
effect of dietary fats on, 274 

Fatty acids 
bound, 244 
dietary, relation to lymph lipids, 248 
free, circulation of, 254, 257 

conversion to triglyceride, 258, 266 
effect on glucose metabolism, 

287-288 
metabolism of, 256-263 

in disease, 259-260, 263 
during exercise, 280-282 
factors influencing, 258-263 

mobilization of, 256-263, 279, 289 
effect of exercise on, 281 

oxidation of, 278-280, 291 
effect of fasting on, 259, 278, 279 

of hormones on, 260, 279, 
286-287 

pathways for utilization of, 257 
plasma, in alcoholism, 290 
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conversion to triglycerides, 258 
in disease, 287-288 
effect of cigarette smoking on, 290 
in obesity, 288-289 
turnover rate of, 278-280 
utilization of, 279 

during exercise, 280-282 
role of, in fat transport, 278 
source of, 257, 258 
turnover, relation to oxygen uptake, 

27&-280 
uptake by tissues, 257, 258, 278-279 
utilization of, 279 

in stress, 260, 263 
-glucose cycle, 287-288 
incorporation, specificity of, 249 
metabolism of, 248-250, 258 

role of liver in, 253, 254, 258, 262 
polyunsaturated, effect on cholesterol 

turnover, 274 
synthesis, effect of alcohol on, 289, 291 
transport, 248-250, 256 

Feathers, nitrogen in, 119 
Ferratin, in liver, effect of zinc toxicity 

on, 358 
Filbert nut (Corylus avellana), amino 

acid composition of, 204-206 
Finland, production and availability of 

legumes in, 199 
Fish 

effect of dehydration on net protein 
utilization value of, 176 

on PDR index of, 174-176 
of heat processing on nutritional 

value of, 169, 176 
meal, available lysine method to eval

uate, 146 
biological value of, 118, 119 
effect on nitrogen repletion, 118 
net protein utilization of, 158 
protein quality index of, 143-144 
relative nutritional values of, 158 

muscle, evaluation of, by Kuhnau's 
method, 137 

PDR index values of processed, 176 
Flour, white 

analysis of, 164 
assay for thiamine in, 417, 418 
biological value of, 131, 162,185 
chemical score for, 130, 131, 162 

digestibility of, 162 
essential amino acids in, 130 

egg ratios of, 130, 162 
essential amino acid pattern of, 134 
evaluation of, 131, 162, 185 

by Kuhnau's method, 137 
by PDR index, 162, 185, 187 

shortened, 187 
limiting amino acid for, 130, 131 
modified essential amino acid index 

for, 162 
net protein utilization of, 131, 162, 187 
PDR index for, 162, 185, 187 

shortened, 187 
pepsin-pancreatin digest index for, 185 

Fluorescence, assay 
of adrenocorticosteroids, 323-329 

acid, 329-332 
alkaline, 327-329 
general, 323-327 

of folate, 369-370 
Fluoro-2,4-dinitrobenzene (FDNB) , pro

cedure for protein evaluation, 
145-146 

Folate 
absorption of, 372, 376-377 

in disease, 379 
effect of antibiotic therapy on, 393 

tests, 390 
antagonists, 373, 375, 383, 390 
assay methods for, 369-371 
in bile, 379 
biochemistry of, 366 
in blood, 367, 378 

effect of dietary folate level on, 
379-380, 396 

of stress factors on, 380-389 
levels of, in folate deficiency, 

390-391 
in vitamin B i2 deficiency, 394, 

396-397 
chemical methods for, 369-370 
coenzymes, 368 

biochemical functions of, 369, 372. 
395 

deficiency, anemia secondary to, 
380-382, 385, 386 

correction of, by folic acid supple
mentation, 380-386 
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relation to vitamin Bi2 deficiency, 

394 
biochemical findings in, 390-391 
causes of, 392 
clinical and laboratory findings in, 

389-394 
effect of amino acid administration 

in, 375-376 
on amino acid metabolism, 

374-375 
of anticonvulsants on etiology of, 

387-389 
of dietary folate on, 379-382 
fetus, 383 
on folic acid excretion, 378-379 
on growth and development, 383 
on hematopoiesis, 381, 382, 385, 

386 
on purine synthesis, 372-373 
of vitamin Bi2 on, 394 

etiologic classification of, 392 
FIGLU excretion test to determine, 

375 
gastrointestinal function tests in, 390 
hematologic changes in, 379-387, 389 
interrelationship with vitamin Bi2 

deficiency, 394-397 
laboratory findings in, 389-391 
signs and symptoms of, 389 
tests to determine, 366, 389-392 
therapeutic trial in, 391-392 
therapy in, 393-394 

definition of, 366 
-dependent enzymes, reactions of, 370 

schematic diagram of, 369 
dietary, absorption, effect of antibiotic 

therapy on, 393-394 
effect on folate deficiency, 379-382 
sources of 371-372 

excretion of, 378-379 
fluorometric assay of, 369-370 
in food, 372 

absorption of, 376 
effect of heat processing on, 372 

in human nutrition, 366-406 
interrelation of, with ascorbate, 369 

with vitamin Bi2, 369, 394-397 
in liver, 372, 377 
metabolism, 373 

tests to determine abnormal, 366 

microbiological assay of, 370-371, 
376-379 

oxidation of, 378 
plasma, assay methods for, micro

biological, 366 
reductase, reactions of, 369, 370 
requirement, in chronic hemolytic 

anemia, 383-384 
in infancy, 383 
in man, 379-382, 393 
in stress, 380-389, 393 

role in biosynthesis of amino acids, 
372-376 

of methionine, 373-374 
of purines, 372-373 
of thymidilic acid, 369, 373 

synthesis, 372, 376 
tissue, concentration in anemia, 396 

uptake and distribution of, in man, 
377-378 

Folic acid 
absorption of, 376-378 

in stress, 376-377, 380-389 
tests of, 390 

analogs, structure of, 367-370 
animal assays of, 370 
biochemical functions of, 372-376 
biochemistry of, 366 
content of American diets, 371-372 
definition of, 366 
derivatives of, 367-370 

assay methods for, 369-371 
effect on hematopoiesis, 380-389 
excretion of, 378-379 
history of, 366-367 
interrelations of vitamin B12 and, 394 
isolation of, 367, 368 
metabolism, effect of alcohol on, 

379-387, 391 
role of ascorbic acid in, 397 

oxidation, 369-370 
partial correction of the effect of 

ethanol on hematopoiesis by, 382 
reduction of, with zinc, 369 
requirement for, 379-389 

in adults, 379-382 
in pregnancy and lactation, 380 

in anemia, 383-384 
effect of alcohol on, 379-387 
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of anticonvulsant drugs on, 
387-389 

in stress, 379-389 
role in biosynthesis of methionine, 

373-374 
of purines, 372-373 

in histidine catabolism, 374-375 
in metabolism of amino acids, 

374-376 
structure, 367, 368 
supplementation, effect on anemia, 

379-387, 394-395 
suppression of, by alcohol, 384-387 

effect on growth and development, 
383 

synthesis, 372 
therapy, 393-394 
tissue uptake of, 377-378 

Folin, photometric naphthoquinone 
method of, 2, 4, 72, 73 

comparison of results with other 
methods, 72 

Formaldehyde 
-activating enzyme, reactions of, 369, 

370 
reactivity of soybean meals with, 144 

Formate 
-activating enzyme, reactions of, 369, 

370 
incorporation into nucleic acids, effect 

of alcohol on, 387 
Formiminoglutamate 

conversion, 395 
excretion in folate deficiency, 379 

Formiminoglutamic acid (FIGLU) 
catabolism of histidine to, 374-375 
excretion in stress, 375-376, 390, 391, 

394, 395 
test, 375 

Formiminotransferase, 374 
reactions of, 369, 370 

iV™-Formyltetrahydrofolate, isomerase, 
reactions of, 369, 370 

iWFormyltetrahydrofolic acid (folinic 
acid) 

in leukocytes, 367 
in liver, 367 

N1 0-Formyltetrahydrofolic acid, in liver, 
395 

For my ltransf erase, reactions of, 369, 370 
Fruits, folates in, 372 

G 

Galactose-l-phosphate uridyl transferase, 
in disease, 56 

Galactosemia, aminoaciduria in, 56 
Gastrointestinal, function tests to deter

mine folate deficiency, 390 
Gelatin 

biological value of, 118, 119, 138 
estimated from Kuhnau's method, 

137 
diet, protein depletion on, 105 
digest of, nutritional value of, 153 
effect on nitrogen balance, 115 

on nitrogen repletion, 117-118 
Germany 

production and availability of legumes 
in, 198 

protein content of food supplies in, 
201 

supply of vegetable foods in, 198 
Glucagon, effect on free fatty acid me

tabolism, 260 
Glucocorticoids, effect on free fatty acid 

metabolism, 260 
Glucose 

abnormal metabolism of, 286, 288 
in coronary heart disease, 287 
in obesity, 288-289 
in thiamine deficiency, 413 

effect on free fatty acid metabolism, 
259 

-fatty acid cycle, 287-288 
metabolism, effect of free fatty acids 

on, 287 
in heart, 282 

oxidative pathway, effect of methylene 
blue on, 410, 411 

in thiamine deficiency, 411 
principal reactions involved in, 412 

measurement of nonoxidative, 412, 
414-415 

phosphorylation, 412 
/^-Glucuronidases, 309, 312 
Glucuronide, conjugate, 305-307, 309 

enzyme hydrolysis of, 310, 312 
/3-Glucuronides, 310 
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Glutamic acid 

blood, of normal human adult, 49 
color reaction index with ninhydrin, 

79 
in lipoproteins, 275 
migration rate of, 85 
peaks obtained by ion-exchange chro

matography or normal urine, 90 
Rf values obtained for, 88 
synthesis of, 374, 395 
urinary, in disease, 59-61, 67 
in urine, effect of diet on, 46 

of salicylates on, 69 
of steroid therapy on, 64 

of normal adults, 43, 49, 61 
variation in, 42 

of normal infants and children, 38, 
41, 59 

effect of diet on, 39 
of premature infants, 34-36, 41 

Glutamic dehydrogenase, zinc in, 345 
Glutamic pyruvic transaminase, effect 

of salicylates on, 69 
Glutamine, 14 

concentration, relation to color inten
sity, 86 

migration rate of, 85 
peak obtained by ion-exchange chro

matography of normal urine, 90 
renal clearance of, in humans, 48 
urinary, in disease, 59, 61, 67 

effect of salicylate therapy on, 69-70 
of steroid therapy on, 62-64 

in urine of normal human adults, 30, 
61 

variation in, 42 
of normal infants and children, 38, 

59 
effect of diet on, 39 

of premature infants, 34-35 
Gluten 

effect on allantoin excretion of rats, 17 
on nitrogen/creatinine ratio of men, 

25 
lysine deficiency of, 207 
nutritional value of, 153, 158 

effect of lysine supplementation on, 
220 

D-Glyceraldehyde-3-phosphate dehydro
genase, zinc in, 344 

Glyceride 
absorption, 247-248 

mechanism of, 247-248 
formation in cells, 250 
plasma, effect of dietary carbohydrates 

on, 283-284 
of dietary fats on, 254-255 

transport, 249, 255 
Glycerol, 248, 254, 259, 265 

effect of exercise on production of, 
281-282 

of fasting on production of, 259 
of hormones on production of, 259, 

260 
liberation of, 248 

^-Glycerophosphate 
acylation of, 248 
formation of phosphatic acid from, 258 

Glycinamide 
formylation of, 372 
ribotide formylase, reactions of, 369, 

370 
Glycine 

absorption of, 47 
blood, in disease, 52-53 

of normal humans, 49 
color reaction index with ninhydrin, 

79 
concentration, relation to color inten

sity, 86 
migration rate of, 85 
renal clearance of, in humans, 48 
Rf values obtained for, 88 
role of, in biosynthesis of creatine and 

creatinine, 23 
-serine interconversions, 375-376 
in urine, in disease, 51, 55, 59-61, 67, 

68 
effect of diet on, 46 

of salicylate therapy on, 69 
of steroid therapy on, 64 

of normal human adults, 30, 43, 49, 
61, 68 

variation in, 42 
of normal infants and children, 38, 

41, 59 
effect of diet on, 39 

of premature infants, 33-36, 41 
Glycocyamine, synthesis of, 22 
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Glycylglycine, dipeptidase, activating 
metals for, 346 

Glycyl-L-leucine, dipeptidase, activating 
metals for, 346 

Gonadotrophins, effect on zinc metabo
lism, 350 

Gossypol, in cottonseed, 143 
extraction of, 233 

Gram(s) 
amino acid composition of, 204-206 
protein efficiency ratio of, 208-209 

effect of amino acid supplementa
tion on, 215-216 

supplementation of other vegetable 
proteins with, 211-213 

Greece, production and availability of 
legumes in, 199 

Groundnut 
determination of available lysine from, 

145 
dye binding of orange G for, 144 
meal, net protein utilization of, 158 

relative nutritional value of, 158 
supplementation of other vegetable 

proteins with, 211-213 
Growth hormone 

effect on free fatty acid metabolism, 
260, 262 

on zinc metabolism, 350 
plasma levels in obesity, 289 

Guanidine, synthesis of, 22 
Guanidoacetic acid, 23 
Gums, in vegetable proteins, 210 

Η 

Hair 
effect of zinc deficiency on, 351, 352 
zinc in, 341, 348 

in disease, 357 
in stress, 357 

Hartnup disease, aminoaciduria in, 55 
Heart 

glucose metabolism in, 282 
transketolase activity in, effect of vari

ous compounds, 419, 422 
utilization of free fatty acids by, 257, 

258, 279, 282 
in stress, 260> 263 

Hemagglutination-inhibition titers, effect 
of protein level of diet on, 112,113 

Hemagglutinins, effect of heat processing 
on, 209 

Hematopoiesis, suppression of by 
ethanol, 379-387 

effect of folic acid on correction of, 
382 

Hemicelluloses, in vegetable proteins, 
210 

Hemoglobin, role in protein reserves, 
120, 122 

Hemosiderin, in liver, effect of zinc tox
icity on, 358 

Heparin, complex with lipoprotein lipase, 
256 

Hexose 
in foods, 418 
formation of, determination in trans

ketolase assays, 438, 440 
in thiamine deficiency, 414, 416-418, 

420, 422, 426, 434 
relation to TPP effect, 434-436 

in adolescents, 432, 433 
in aged, 430 

Hippuric acid, determination of, 93 
Histamine, tests, 390 
Histidase, activity, in histidinemia, 52-53 
Histidine 

absorption of, 47 
assay, 164 
availability 

in meat, 169 
in vegetable proteins, effect of pro

cessing on, 172, 177 
blood, in histidinemia, 52-53 

of normal humans, 49 
in casein, 130, 134, 136, 139, 160, 165, 

166 
egg ratio of, 130, 139, 166 

catabolism of, 372 
role of folic acid in, 374-375, 393 

color reaction index with ninhydrin, 
79 

concentration, relation to color inten
sity, 86 

deaminase, activating metals for, 346 
in egg protein, 130, 134, 139, 160, 165 
egg ratios of, in various proteins, 130, 

139 
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in human milk, 136 
in irradiated evaporated milk, 180 
in irradiated meat, 180 
in lactalbumin, 130, 134 
migration rate of, 85 
peaks obtained by ion-exchange chro

matography of normal urine, 90 
protein-bound, 341 
renal clearance of, in humans, 48 
requirements of animals following pro

tein depletion, 105 
in skim milk powder, 222-223 
in skin, 341 
in soy flour, 130, 134, 222-223 
toxicity of, 207 
urinary, in disease, 54, 61 

effect of salicylate therapy on, 69 
of steroid therapy on, 64, 69 

in urine, effect of diet on, 46 
of normal human adults, 30, 43, 49, 

61 
variation in. 42 

of normal human infants, 41 
of premature infants, 34-36, 41 

in vegetable proteins, 204-206, 222-223 
in white flour, 130, 134 

Histidinemia, 52-53 
Holoenzyme, 408 
Homocysteine, 373 

role in synthesis of methionine, 373, 
374 

Homocystine, in disease 
blood, 52-53 
urinary, 51-54 

Homovanillic acid (HVA), determina
tion of, 93 

Homoveratric acid, determination of, 93 
Honduras, production and availability 

of legumes in, 199 
Hormone (s) 

administration, effect on creatinuria, 
27-28 

effect on free fatty acid metabolism, 
260-263 

on lipolysis, 259 
on zinc metabolism, 350-351 

Hurler's syndrome, hydroxyprolinuria in, 
30 

Hydrocortisone 
fluorescence of, 327, 329 

separation of, in adrenal tissue, 306 
Hydrolysis of corticoids, 309-312 

acid, 310 
enzyme, 310 
extraction, 310-312 

110-Hydroxyandrostenedione, chroma
tography of, 323 

ra-Hydroxybenzoic acid, determination 
of, 93 

p-Hydroxybenzoic acid, determination 
of, 93 

α-Hydroxybutyric acid, excretion in dis
ease, 55 

18-Hydroxycorticosterone 
chromatography of, 315 
production in man, 306 

18-Hydroxydeoxycorticosterone 
chromatography of, 315, 323 
in rat, 306 

p-Hydroxphenylacetic acid (p-HPAA), 
effect of diet on, 58 

p-Hydroxyphenylpyruvic acid 
(p-HPPA) 

determination of, 93 
excretion in ascorbic acid deficiency, 

58 
18-Hydroxypregnenes, chromatographic 

separation of, 315 
1 ljS-Hydroxyprogesterone, chromatog

raphy of, 323 
Hydroxyproline 

blood, in hydroxyprolinemia, 52-53 
color reaction index with ninhydrin, 

79 
migration rate of, 74 
oxidase, in disease, 49 
peak obtained by ion-exchange chro

matography of normal urine, 90 
peptides, study of, by ion-exchange 

chromatography, 29-30 
in urine of normal postpartum fe

males, 31 
urinary, in disease, 51, 55, 60-63 

effect of steroid therapy on, 62 
relation to bone metabolism, 63 

in urine of infants and children, 29, 
41, 62 

of normal human adults, 29, 30, 43, 
61, 62 

variation in, 42 
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in normal postpartum females, 31 
of premature infants, 33-35, 41 

18-Hydroxysteroids, destruction of by al
cohol, 315 

Hyperglycemia, 52-53 
plasma free fatty acids in, 287 

Hyperlipemia, 255 
abnormal metabolism in, 283-287 
alcohol induced, 289-291 
carbohydrate induced, 283-287 
classification of, 284 
fat induced, 284-287 

Hyperlysinemia, 49 
Hyperparathyroidism 

aminoaciduria in, 29, 64 
creatinuria in, 28 

Hyperprolinemia, 49, 51 
Hyperthyroid 

disease, folate requirement in, 384 
urinary hydroxyproline excretion in, 

62 
Hypertriglyceridemia 

in hypothyroidism, 255 
mechanisms involved in, 284-287 

Hypervalinemia, 49 
Hypophosphatasia, 57 
Hypophysectomy, effect on free fatty 

acid metabolism, 262 
Hypopituitarism, urinary hydroxyproline 

excretion in, 62 
Hypothyroidism, hypertriglyceridemia in, 

255 

I 

Idiopathic hypoproteinemic edema, 
aminoaciduria in, 66, 67 

Imidazolone propionic acid, formation 
of, 374 

Incapirina (INCAP) 
cottonseed flour in, 228 
essential amino acid composition of, 

222-223 
mixture-8, 228 
protein content of, 222-223 

efficiency ratio of, 222-223 
India 

production and availability of legumes 
in, 199 

protein content of food supplies in, 
201 

supply of vegetable foods in, 198 
Indian Multipurpose Food 

essential amino acid composition of, 
222-223 

protein content of, 222-223 
efficiency ratio of, 222-223 

supplementary value to poor quality 
diets, 224, 225 

Infrared absorption spectra of corti
costeroids, 334 

Insulin 
deficiency, effect on free fatty acid 

metabolism, 259 
effect of amino acid excretion, 58 

on free fatty acid metabolism, 
258-259, 286-287 

on zinc metabolism, 351 
in obesity, 289 

metabolism, in disease, 283-287 
requirement in diabetes, effect of 

plasma zinc on, 356 
Intestines, effect of various compounds 

on transketolase activity in, 419, 420, 
422 

Intrinsic factor, secretion in folate de
ficiency, 390 

Inulin, clearance, in aminoaciduric and 
healthy subjects, 65 

Ireland 
production and availability of legumes 

in, 199 
protein content of food supplies in, 

201 
supply of vegetable foods in, 198 

Isoleucine 
absorption of, 47 
assay, 164 
availability 

in meat, 176 
in vegetable proteins, effect of pro

cessing on, 172, 177 
blood, in disease, 52-53 

in normal humans, 49 
in casein, 130, 134, 136, 139, 160, 165, 

166 
egg ratio of, 130, 139, 166 

color reaction index with ninhydrin, 
79 
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in egg, 130, 134, 139, 160, 165 

egg ratios of, in various proteins, 
130 

in human milk, 136 
in irradiated evaporated milk, 180 
in irradiated meat, 180 
in lactalbumin, 130, 134 
migration rate of, 85 
peaks obtained by ion-exchange chro

matography of normal urine, 90 
renal clearance of, in humans, 48 
in skim milk powder, 222-223 
in soy flour, 130, 134, 222-223 
toxicity of, 207 
in urine, in disease, 61 

effect of diet on, 46 
of steroid therapy on, 64 

of normal human adults, 30, 43, 49, 
61 

variation in, 42 
of normal infants and children, 41 
of premature infants, 34-36, 41 

in vegetable proteins, 204-206, 222-223 
in white flour, 130, 134 

Israel 
production and availability of legumes 

in, 199 
supply of vegetable foods in, 198 

Italy 
production and availability of legumes 

in, 199 
supply of vegetable foods in, 198 

J 

Jagenburg, ninhydrin-colorimetric 
method of, 4, 6-7 

comparison with other methods, 76 
Japan 

protein content of food supplies in, 
201 

supply of vegetable foods in, 198 
Job tears (Coix lacryma-jobi), amino 

acid composition of, 204-206 
Joseph's syndrome, aminoaciduria in, 55 

Κ 

Keto acid(s), decarboxylase, in disease, 
52-53 

Ketones, conversion of free fatty acids 
to, 257 

Ketosteroids, chromatography of, 
322-323 

A4-3-Ketosteroids 
fluorescence of, 327 
Rf values for, 318-319 
separation of by thin-layer chromatog

raphy, 315-319 
Kidney 

effect of various compounds on trans
ketolase activity in, 419, 420, 422 

folate in, 372, 377 
zinc in, 348 

Kodra (Paspalum scrobiculatum), amino 
acid composition of, 204-206 

Krebs cycle, in thiamine deficiency, 412 
Kuhnau's method, for calculation of nu

tritive value of proteins, 136-137 
Kwashiorkor 

urinary excretion of amino nitrogen 
in, 12-14 

of creatinine in, 26-27 
of urea in, 21 

use of plant proteins in treating, 
220-221, 224, 227-229 

L 

Lactalbumin 
biological value of, 131, 162, 185 
chemical score for, 130, 131, 162 
essential amino acids in, 130, 162 

egg ratios of, 131, 162 
essential amino acid pattern of, 134 
evaluation of, by various methods, 

131, 162, 185, 187 
by Kuhnau's method, 137 
by pepsin digest-residue index, 185 
by pepsin-pancreatin digest index, 

185 
limiting amino acid for, 130, 131 
net protein utilization of, 131, 162, 187 
PDR index for, 162, 185, 187 

shortened, 187 
pepsin-pancreatin digest index for, 185 
protein score for, 131 

Lactate 
blood, effect of 

exercise on, 281 
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methylene blue on, 411 
oxidation of, 412 

Lactic acid, formation of, 411-412 
Lactic dehydrogenase 

activity, in muscle, 342 
zinc in, 345 

Lactobacillus casei 
assay of folate with, 371, 372, 375, 377, 

378, 388, 395, 396 
factor, 367 

Latin America 
food shortages in, 220 
production of edible nuts and oilseeds 

in, 200 
protein content of food supplies of, 

201 
supply of vegetable foods in, 198 

Lean body mass, creatinine coefficient, 
24 

Leaves and grasses 
amino acid composition of 

concentrates of, 204-206 
deficiencies of, 203 

nutritional value of proteins of, 
202-203 

unavailable carbohydrates in, 210 
Lecithin, 247, 269, 274 

in chylomicrons, 247 
exchange, 251 
transport, 249 

Lecithinase, activating metals for, 346 
Legumes 

amino acid composition of, 203, 
204-206, 210-213 

deficiency of, 203, 215-216 
folate in, 372 
nutritive value of, effect of amino 

acid supplementation, 214-216 
of heat processing on, 209-210 
of mutual supplementation between, 

210, 211-213 
production and availability of, in 

different countries, 199 
protein content of, 202 

efficiency ratio of, 208-209 
effect of supplementation on, 

211-213, 215-216 
foods based on, 229-230, 233 

supplementary relations between, 
210-213 

unavailable carbohydrates in, 210 
Lentils (Lens esculentus) 

amino acid composition of, 204-206 
protein efficiency ratio of, 208-209 

Leucine 
absorption of, 47 
assay, 164 
availability, effect of food processing 

on, 172, 176, 177 
blood, in disease, 52-53 

in normal humans, 49 
in casein, 130, 134, 136, 139, 160, 165, 

166 
egg ratio of, 130, 139, 166 

color reaction index with ninhydrin, 
79 

effect of excess of, on food intake of 
rats, 109-110 

in egg, 130, 134, 139, 160, 165 
egg ratios of in various proteins, 

130 
in human milk, 136 
in irradiated evaporated milk, 180 
in irradiated meat, 180 
in lactalbumin, 130, 134 
migration rate of, 85 
peaks obtained by ion-exchange chro

matography of normal urine, 90 
renal clearance of, in humans, 48 
Rf values obtained for, 88 
in skim milk powder, 222-223 
in soy flour, 130, 134, 222-223 
in urine, in disease, 59, 61, 67, 68 

effect of diet on, 46 
of salicylate therapy on, 69 
of steroid therapy on, 64 

of normal human adults, 30, 43, 49, 
61, 68 

variation in, 42 
of normal infants and children, 38, 

41, 59 
effect of diet on, 39 

of premature infants, 34-35, 36, 41 
in vegetable proteins, 204-206, 222-223 
in white flour, 130, 134 

Leuconostoc mesenteroides 
method of amino acid analysis, 164 
for evaluating dietary protein quality, 

152 
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Leucylglycine, dipeptidase, activating 

metals for, 346 
Leukemia 

creatinuria in, 29 
FIGLU excretion in, 375 
folic acid absorption in, 376-377 
leukocyte zinc in, 356 

Leukocytes 
folate in, 367, 377 
ΛΡ-formyltetrahydrofolic acid in, 367 
zinc in, 341, 349 

in disease, 356 
Libya, protein content of food supplies 

in, 201 
Linoleate 

in cholesterol esters, 248 
specificity of phospholipids for, 249 

Linoleic acid 
incorporation into plasma triglyc

erides, 258, 262 
oxidation, 258 
turnover of, 257-258 

Lipids 
interrelationships with carbohydrates, 

283-289 
lymph, relation to dietary fatty acids, 

248-249 
oxidation, effect on energy production, 

277 
plasma, effect of alcohol on, 289-291 
polarity of, 244 
-protein complexes, 244 
separation of by electrophoresis, 284 
transport, 257 

effect of hormones on, 260 
utilization of, by myocardium, 282-283 

Lipolysis, effect of hormones on, 259 
α-β-Lipoproteinemia, 247 
Lipoprotein 

complex with heparin, 256 
conversion of, 251 
high density, amino acids in, 275 

metabolic function of, 246-247 
metabolic studies of, 277 
physical properties of, 246-247, 275, 

276 
role in cholesterol transport, 268, 271 

in triglyceride transfer, 267 
structure of, 276 
triglycerides in, 267 

lipase, activity of, 254-256 
in disease, 255-256, 283, 284 
effect of dietary fats on, 255-256 

of nutritional status on, 267 
isolation of, 254 
measurement of, 255-256 
role in fatty acid metabolism, 254, 

268 
low density, physical properties of, 246 

removal of protein of, 277 
transport of cholesterol in, 268, 271 

physical properties of, 244 
plasma, characteristics of, 244 

cholesterol of, 268-274 
composition of, 268-269 
distribution of, 268-269 
effect of polyunsaturated fatty 

acids on, 274 
turnover of, 269-271 

of esters of, 271-274 
classifications of, 244-245 
effect of dietary fats on, 254-255, 

262 
exchange, 251 
proteins of, 275-277 

metabolism of, 276-277 
structure of, 275-276 

triglycerides of, 263-268 
composition of, 263-264 
distribution of, 263-264 
metabolism of, 263-268 

separation of, 276 
structure of, 244-247 
transport, 243-302 
very low density, metabolic functions 

of, 245-246, 264 
physical properties of, 245-246 
role in cholesterol transport, 268-269 

in triglyceride transport, 267 
triglycerides in, 263-268 

Liver 
disease, enzyme activity in, 428 

FIGLU excretion in, 375 
folate deficiency in, 372-373, 395 

effect of folate deficiency on, 389 
of protein depletion on nitrogen 

losses of, 119-120 
of zinc toxicity on, 357-358 

folate storage in, 377-378 
in folate deficiency, 396 
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folic acid derivatives in, 367 
manganese uptake in, 349 
role in cholesterol synthesis, 269-274 

in deactivation of adrenocorticoids, 
307, 309 

in fatty acid metabolism, 252-254, 
257, 258, 262, 264 

in lipoprotein protein synthesis, 276 
in triglyceride transport, 263-268 

transketolase activity, effect of various 
compounds on, 419, 420, 422 

zinc in, 341, 342, 348, 349 
in disease, 356, 357-358 

Lowe syndrome, aminoaciduria in, 56 
Lucerne (Medicago sativa), amino acid 

composition of, 204-206 
Luder-Sheldon syndrome, 56 
Lungs, effect of oxythiamine on trans

ketolase activity in, 419 
Lysine 

absorption of, 47 
availability, effect of food processing 

on, 169, 172, 177, 209 
value in proteins, 145-147 

effect of enzyme digestion on, 149 
procedure for determining, 

149-150, 233 
blood, in disease, 52-53 

of normal humans, 49 
in casein, 130, 134, 136, 139, 160, 165, 

166, 188 
egg ratio of, 130, 139, 166 

chromatographic determination of, 
81-S2 

color reaction index with ninhydrin, 
79 

concentration, relation to color inten
sity, 86 

deficiency, in casein, 154 
effects of, 110, 111 
in egg albumin, 154 
in vegetable proteins, 203-206, 213 
in white flour, 131 

effect of heat processing on, 142, 145, 
209-210, 233 

in egg, 130, 134, 139, 160, 165, 188 
egg ratios of in various proteins, 130 
in human milk, 136 
intolerance, 52-53 
in irradiated evaporated milk, 180 

in irradiated meat, 180 
in lactalbumin, 130, 134 
in legumes, 210-213 
migration rate of, 85 
peak obtained by ion-exchange chro

matography of normal urine, 90 
renal clearance of, in humans, 48, 65 
requirements of animals following pro

tein depletion, 105-106 
effect of body size on, 105 

R; values obtained for, 88 
in skim milk powder, 222-223 
in soy flour, 211-213 
supplementation, effect on nutritive 

value of cereals and millets, 
215-217, 219 

of egg protein, 129 
of soybean meal, 173 
of vegetable proteins, 215-219, 

222-223 
toxicity of, 207 
in urine, in disease, 55, 59, 61, 65, 67 

effect of diet on, 46 
of salicylate therapy on, 69 
of steroid therapy on, 64 

of normal human adults, 30, 43, 49, 
61, 64-65 

variation in, 42 
of normal infants and children, 37, 

38, 41, 59 
effect of diet on, 39 

of premature infants, 41 
utilization from dietary proteins, 209 
in vegetable proteins, 204-206, 222-223 
in white flour, 130, 134 

Lysolecithin, in high density lipopro
teins, 247 

Μ 

Magnesium, metabolism, effect of zinc 
toxicity on, 358 

Maillard reaction, 209-210 
Maize, protein quality of, 141 
Malic dehydrogenase, zinc in, 344 
Manganese, deposition in liver, 349 
Maple syrup urine disease, amino

aciduria in, 52-53 
Marian's syndrome, hydroxyprolinuria 

in, 30 
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Meat 
effect of dehydration on PDR index 

of, 174-176 
of heat treatment on nutritional 

value of, 145, 169, 170, 171, 181, 
182, 187 

on PDR index of, 170, 171,175, 
181, 187 

of irradiation on nutritional value 
of, 179-183 

on PDR index of, 181 
on nitrogen/creatinine ratios of men, 

25 
meal, net protein utilization of, 158 

protein quality of, 142 
index of, 144 

relative nutritional value of, 158 
PDR index values of fresh, dehy

drated, cooked, and stored, 175 
proteins, effect of heat processing on, 

145, 181, 187 
available lysine procedure to deter

mine, 145 
on PDR index of, 170, 171, 181, 187 

Metabolites 
abnormal, of amino acid origin, 2 
of amino acid origin, 14-30 
urinary, genetic control of, 2 

Metal 
-enzyme complex, role of zinc in ac

tivating, 344-347 
in proteins, 347 

Metalloenzymes, zinc in, 344-347 
Metalloproteins, function of, 347 
Ns, iV1 0-Methenyltetrahydrofolate, 388 

reductase, reactions of, 369, 370 
Methionine 

assay of, 164 
availability in dietao' proteins, effect 

of food processing on, 148, 172, 
177, 209-210 

biosynthesis, role of folic acid in, 
373-374 

blood, in disease, 51-53 
in normal humans, 49 

in casein, 130, 134, 136, 139, 160, 165, 
166, 188 

egg ratio of, 130, 139, 166 
color reaction index with ninhydrin, 

79 

deficiency 
in lactalbumin, 131 
in vegetable proteins, 131, 203-206, 

210-213 
effect on abnormal excretion of 

FIGLU, 375 
in egg, 130, 134, 139, 160, 165, 188 
egg ratios of, in various proteins, 130 
in human milk, 136 
in irradiated evaporated milk, 180 
in irradiated meat, 180 
in lactalbumin, 130, 134 
malabsorption, in disease, 55 
migration rate of, 85 
peak obtained by ion-exchange chro

matography of normal urine, 90 
renal clearance of, in humans, 48 
requirement of animals, following pro

tein depletion, 105 
Rj values obtained for, 88 
role in biosynthesis of creatine and 

creatinine, 23 
in skim milk powder, 222-223 
in soy flour, 130, 134 
supplementation, effect on food intake 

of rats, 109, 110 
on nutritive value of soybean meal, 

173, 215-216, 222-223 
of vegetable proteins, 215-216, 

217-219 
synthesis, 372, 373 
synthetase, reactions of, 369, 370 
toxicity, 207 
urinary, in disease, 55, 61, 67 
in urine, effect of diet on, 46 

of normal human adults, 30, 43, 49 
variation in, 42, 61 

of normal infants and children, 41 
of premature infants, 41 

utilization of, from dietary proteins, 
209 

in vegetable proteins, 204-206, 213, 
222-223 

in white flour, 130, 134 
D-Methionine, renal clearance of, in 

humans, 48 
Methionine/cystine 

in casein, 130, 134, 166 
egg ratio of, 130, 166 



508 SUBJECT INDEX 

deficiency, in casein, 131 
in legumes, 203, 204-206 
in potatoes, 203 

in egg, 130, 134 
egg ratios of, in various proteins, 130 
in lactalbumin, 130, 134 
in skim milk powder, 222-223 
in soy flour, 130, 134 
in vegetable proteins, 222-223 
in white flour, 130, 134 

Methylene blue, effect on glucose oxida
tive pathway, 410-413 

N\ iV10-Methylenetetrahydrofolate, reac
tions of 

dehydrogenase, 369, 370 
reductase, 369, 370 

jV5'10-Methylenetetrahydrofolic acid, 
376 

oxidation and reduction of, 373 
Methylglycine, in urine of premature 

infants, 33-35, 36 
1-Methylhistidine 

carnosine and, normal variation in 
human urine, 42 

migration rate of, 85 
3-Methylhistidine 

migration rate of, 85 
peaks obtained by ion-exchange chro

matography of normal urine, 90 
in urine, of infants, 41 

of normal adults, 43 
normal variation in, 42 

Methylmalonate, excretion 
in folate deficiency, 391 
in vitamin B i 2 deficiency, 391, 394 

N5-Methyltetrahydrofolate, 377, 378 
isolation of, 373 
in liver and serum, 378 

iV5-Methyltetrahydrofolic acid, 373, 388, 
395 

derivative, in erythrocytes, 367, 373 
in liver, 367 
in plasma, 367 
synthesis of, 373 

AT5-Methyltetrahydropteroyltriglutamate, 
role in synthesis of methionine, 373, 
374 

Metrazol, effect of injection of, 107 

Mexico 
protein content of food supplies of, 

201 
supply of vegetable foods in, 198 

Milk 
curd/whey ratio of, 19 
dried, net protein utilization of, 158 

relative nutritional value of, 158 
effect on excretion of folate, 378 
evaporated, effect of heat treatment 

on nutritional value of, 181 
on PDR index of, 181 

effect of irradiation on nutritional 
value of, 179-180 

on PDR index of, 181 
human, essential amino acids in, 136 
nonfat solids, amino acid pattern of, 

222-223 
comparison with milk substitutes, 

222-223 
protein efficiency ratio of, 222-223 
supplementation of vegetable pro

teins with, 211-213, 225 
proteins, evaluation of, by enzymatic 

digestion method, 149 
by microbiological method, 158 

net protein utilization of, 158 
skimmed, effect on nitrogen excretion, 

18 
substitutes, in infant feeding, 220-221 
zinc in, 342 

Millets 
amino acid composition of, 203-206 
apparent digestibility of, 218, 219 
limiting amino acids of, 203-206, 

210-213 
effect of supplementation with, 

215-217, 219 
nitrogen metabolism of humans on 

diets of, 216-220 
effect of amino acid supplementa

tion on, 219 
nutritive value of, effect of protein 

supplementation on, 211-213, 225 
production and availability of, in vari

ous countries, 199-202 
protein efficiency ratio of, 208-209 

effect of supplementation on, 
211-213, 215-216 
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supplementary relations between, 

211-213 
unavailable carbohydrates in, 210 

Minerals, interrelationships of, effect on 
zinc toxicity, 357-358 

Mitchell and Block, chemical score for 
evaluation of dietary protein, 
128-132 

Molybdenum, in liver, effect of zinc tox
icity on, 358 

Monoglyceride, acylation of, 248 
α-Monoglyceride, lypolysis, 248 
0-Monoglyceride, 248 
Moore and Stein, chromatographic tech

nique of, 7, 89, 90 
amino acid peaks obtained by, 90 

Muscle 
creatine in, 22, 28 
creatinine in, 22 
fat storage in, 254 

utilization by, during exercise, 281, 
282 

nitrogen losses from, following starva
tion, 119-120 

protein reserves in, 119-120 
transketolase activity in, effect of oxy

thiamine on, 419 
zinc in, 342 

Muscular dystrophy 
aminoaciduria in, 68 
creatinuria in, 27-28 
muscle creatine in, 28 
urinary phosphates in, 68 

Myocardium 
lipoprotein lipase in, 254 
metabolism in, 282-283 
utilization of free fatty acids by, 260, 

279. 282 
of lipids by, 282-283 

Myoglobin, in muscle, 342 

Ν 

Nails, zinc in, 341 
W'-Diethylene phosphoramide, toxicity 

of, 121 
AMS-Oxapentamethylone)-^, toxicity 

of, 121 
Near East 

cereal consumption in, 200-201 

production of edible nuts and oilseeds 
in, 200 

protein content of food supplies in, 
201 

supply of vegetable foods in, 198 
Nephrosis, 65-66 

aminoaciduria in, 64-66 
α-amino nitrogen excretion in, 66 

Netherlands, production and availability 
of legumes in, 199 

Neutron, activation analysis of zinc, 340 
Newcastle disease virus, effect of protein 

level of diet on antibodies for, 112, 
113 

on protein metabolism, 112 
New Zealand 

production and availability of legumes 
in, 199 

protein content of food supplies in, 
201 

supply of vegetable foods in, 198 
Nicotinic acid, effect on free fatty acid 

metabolism, 261, 263, 280-281 
Nitrogen 

analysis, of dietary proteins, 141-412 
balance, effect of amino acid supple

mentation on, 219 
of dietary nitrogen on, 114-115 

of tryptophan on, 114-115 
of heat treatment of dietary pro

teins on, 170 
of vegetarian diets on, 218, 219 

of supplemented, 219, 226 
/creatinine ratio, effect of food intake 

on, 45 
to estimate dietary protein intake, 

24, 25 
of normal infants, 41 
of premature infants, 41 

dietary, effect on nitrogen balance, 
114-115, 218, 219 

on protein reserves, 102-103 
intake, effect on nitrogen balance, 

114-115, 218, 219 
relation to urinary nitrogen and 

creatinine excretion, 25 
on vegetarian diets, 218, 219, 226 

"endogenous," concept of, 116 
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excretion, effect of dietary protein 
level on, 15, 17-18, 20,102,103 

of nitrogen intake on, 117 
following injury, 116 

starvation, 119 
as an indication of protein reserves, 

18, 115-119 
in premature infants, 34-35 
relation to nitrogen repletion, 119 

to urea excretion, 18-20 
on vegetarian diets, 218, 219 

fecal, effect of vegetarian diets on, 218, 
219, 226 

metabolism, evaluation of by Lean 
Body Mass Creatinine Coefficient, 
24 

of humans on diets of cereals and 
millets, 216-220 

peaks obtained by ion-exchange chro
matography of normal urine, 90 

peptide, 29-31 
pool, effect of enzymes on, 120 
repletion, effect of diet on, 117-118 

relation to nitrogen loss, 119 
requirements, 135 

effect of dietary protein level on, 
116 

of protein depletion on, 122 
retention, effect of dietary protein 

level on, 102-103, 109 
urinary, effect of diuresis on, 47 

of vegetarian diets on, 218, 219, 226 
Noradrenaline, effect on free fatty acid 

metabolism, 260-263, 282 
on oxygen consumption, 279 

North America 
cereal consumption in, 200-201 
production of edible nuts and oilseeds 

in, 200 
protein content of food supplies of, 

201 
supply of vegetable foods in, 198 

Norway, production and availability of 
legumes in, 199 

Nucleic acid, effect of alcohol ingestion 
on, 387 

Nutritional status 
criteria for, 408 
functional evaluation of, 407-445 

hemolysate transketolase assay to de
termine, 424-436 

relation to fat metabolism, 252 
Nuts 

amino acid composition of some, 
204-206 

effect of heat processing on nutritive 
value of, 210 

folate in, 372 
protein efficiency ratios of, 208-209 

supplied by, in various countries, 
201 

supply of, in various countries, 198 
unavailable carbohydrates in, 210 

Ο 

Oasthouse disease, 52-53 
Oats (Avena sterilis) 

amino acid composition of, 204-206 
protein efficiency ratio of, 208-209 

effect of supplementation on, 
215-216 

Obesity, abnormal metabolism in, 283, 
288-289 

Oceania 
cereal consumption in, 200-201 
production of edible nuts and oilseeds 

in, 200 
protein content of food supplies in, 

201 
supply of vegetable foods in, 198 

Oilseeds 
amino acid composition of, 204-206, 

222-223 
production of, in various countries, 

200 
protein available from, 200 

effect of heat processing on, 210, 
232-233 

protein concentrates made from, 231 
content of, 202, 222-223 
efficiency ratios of, 208-209, 222-223 
foods based on, 229, 231-233 

supplementary relations between, 
211-213 

toxic factors in, 232 
unavailable carbohydrates in, 210, 232 

Oleate, specificity of cholesterol for, 249, 
271 
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Oleic acid 

concentration during free fatty acid 
mobilization, 258 

uptake by tissues, 258, 283 
Onions (Allium cepa), amino acid com

position of, 204-206 
"Orange G," test for reactivity of amino 

groups, 144 
Ornithine 

migration rate of, 85 
normal variation of, in human urine, 

42 
peak obtained by ion-exchange chro

matography of normal urine, 90 
plasma, of normal humans, 49 
synthesis, 33 
transcarbamylase, effect of fasting and 

protein free diet on, 16 
urinary, in disease, 55 

in normal human adult, 42 
Orotic acid, conversion to uridylic acid, 

388 
Orotidylic acid, 388 

decarboxylase, deficiency, 388 
phosphorylase, deficiency, 388 

Oser, Essential Amino Acid Index of, 
137-141 

Osteogenesis imperfecta, 69 
Oxaloacetic decarboxylase, activating 

metals for, 346 
Oxopregnane, derivatives, 322 
A4-3-Oxosteroids, separation of, by thin-

layer chromatography, 315 
Oxygen 

consumption, effect of hormones on, 
279-280 

of methylene blue on, 410-411 
of fasting man, 278, 279 
relation to free fatty acid turnover, 

278-280 
utilization, relation to utilization of 

free fatty acids, 279 
Oxythiamine, effect on tissue trans

ketolase activity, 418-419 

Ρ 

Paget's disease, urinary hydroxyproline 
excretion in, 62 

Pakistan 
production and availability of legumes 

in, 199 
protein content of food supplies in, 

201 
supply of vegetable foods in, 198 

Palmitic acid 
conversion to triglyceride, 258 
effect on free fatty acid metabolism, 

262 
in tissues, effect of nutritional state 

on, 259 
metabolism of, 282 

turnover of, 257-258 
Pancreas 

function, relationship of zinc to. 
350-351 

zinc in, 343, 348 
in diabetes, 348 

Pancreatin, digestion, effect on amino 
acid availability, 161, 172 

Pancreatitis, aminoaciduria in, 64-65 
Peanut (Arachis hypogea) 

amino acid composition of, 204-206 
deficiencies of, 203-206 

production of, in different countries, 
200 

in world, 224 
protein available from, 200, 224 

effect of heat treatment on, 210 
proteins, availability of amino acids 

from, 209 
chemical score of, 227 
efficiency ratios of, 208-209 

with chickpea flour, 222-223 
effect of supplementation on, 

211-213, 215-216 
evaluation of, 224-227 

method for, 149 
foods based on, 224-227 

protein efficiency values of some, 
224-227 

supplementation of other vegetable 
proteins with, 211-213, 225 

effect on nitrogen balance, 224-227 
Peas 

amino acid composition of, 204-206 
green, amino acid composition of, 

204-206 
deficiency of, 203-206 
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protein efficiency ratio of, 208-209 
effect of amino acid supplementa

tion on, 215-216 
supplementation of other vegetable 

proteins with, 211-213 
Pecans (Carya pecan), amino acid com

position of, 204-206 
Pectin, in vegetable proteins, 210 
DL-Penicillamine, effect on transketolase 

activity, 421 
Penicillin, effect on transketolase activ

ity, 421 
Pentose 

accumulation in blood in thiamine de
ficiency, 412-414, 434 

in food, 418 
relation to TPP effect, 434-436 

in adolescents, 432, 433 
in the aged, 430 

utilization of, in adolescents, 432 
in aged, 430 
determination of, in transketolase 

assays, 440-442 
in rat tissue, 422 

Pepsin Digest-Residue (PDR) amino 
acid index, 158-191 

calculation of, 165-168 
discussion of the method, 183-184 
evaluation of heat processed proteins 

by, 168-174 
experimental basis for, 159-164 
methods and materials used in devel

oping, 164 
modifications of, the, 184-191 
shortened, 186-190 

discussion of, 189 
procedure for obtaining, 187-189 

values of dehydrated proteins, 174-178 
of irradiated and heated foods, 

178-184 
Pepsin digestion, effect of amino acid 

availability, 160, 172, 175-177 
Pepsin-Pancreatin Digest Index, of pro

tein quality, 184-186 
Peru, supply of vegetable foods in, 198 
Phenylalanine 

assay of, 164 
availability in vegetable proteins, 

effect of processing on, 172, 177 

in blood, of normal humans, 49 
in phenylketonuria, 52-53 

in casein, 130, 134, 136, 139, 160, 165, 
166 

egg ratio of, 130, 139, 166 
color reaction index of, with ninhydrin, 

79 
effect on liver coenzyme Q, 120 
in egg, 130, 134, 139, 160, 165 
egg ratios of, in various proteins, 130 
in human milk, 136 
hydroxylase, in disease, 52-53 
in irradiated evaporated milk, 180 
in irradiated meat, 180 
in lactalbumin, 130, 134 
migration rate of, 85 
peaks obtained by ion-exchange chro

matography of normal urine, 90 
renal clearance of, in humans, 48 
in skim milk powder, 222-223 
in soy flour, 130, 134 
in urine, in disease, 58, 61, 67 

effect of diet on, 46 
of salicylate therapy on, 69 
of steroid therapy on, 64 

of normal human adults, 30, 43, 49, 
61 

variation in, 42 
of normal infants, 41 
of premature infants, 41 

in vegetable proteins, 204-206, 222-223 
in white flour, 130, 134 

Phenylketonuria, 52-53 
Philippines 

production and availability of legumes 
in, 199 

protein content of food supplies in, 
201 

supply of vegetable foods in, 198 
Phosphatase 

acid activity, relation to zinc content 
of tissues, 343 

alkaline, activating metals for, 344, 346 
activity, relation to zinc content of 

tissues, 343 
to zinc deficiency, 352 
to zinc intake, 346 

zinc in, 345 
Phosphates 

in adrenal gland, 309 



SUBJECT INDEX 513 
enzyme hydrolysis of, 310, 312 
urinary, in muscular dystrophy, 68 

in normal subjects, 68 
Phosphatic acid, formation of, 258 
Phosphatidic acid, 247 

formation of, 248 
Phosphatidyl choline, 247 
Phosphoethanolamine 

excretion, in disease, 54 
migration rate of, 85 

3-Phosphoglyceraldehyde dehydrogenase, 
423 

Phospholipase, 256 
Phospholipids, 244 

in chylomicrons, 247, 251 
composition of, effect of dietary fatty 

acids on, 249 
exchange, 251 
incorporation of free fatty acids into, 

257 
plasma, effect of hormones on, 262-263 
/protein complex, 276 
rate of removal of, from blood, 251 
specificity of, for linoleate, 249 

for stearate, 249 
synthesis, 247 

Phosphorus 
blood, relation to amino acid excre

tion, 57 
dietary, effect in zinc deficiency, 355 
metabolism, effect of zinc toxicity on, 

358 
Phthalein, reactivity of soybean meal 

to, 144 
Physical separation methods, for adre-

nocorticosteroids, 334 
Phytic acid, in plant proteins, effect on 

zinc absorption, 354-355 
Plasma, effect of dietary fats on lipolytic 

activity of, 254 
Plasmapheresis, 116 
Pope and Stevens, copper method of, 

4, 70-73 
Pork, thiamine in, 418 

effect of processing on, 417 
Portugal, production and availability of 

legumes in, 199 
Potato (Solenum tuberosum) 

amino acid composition of, 204-206 
deficiencies of, 203 

protein efficiency ratios of, 208-209 
starchy roots and, protein efficiency 

ratios of, 208-209 
protein in, 201 

supplied by, in various countries, 
201 

supply of, in various countries, 198 
Prednisone, effect of, on urinary amino 

acid excretion, 64 
Pregnanediol, fluorescence of, 327 
Progesterone 

derivatives, chromatography of, 
322-323 

fluorescence of, 327 
Prolactin, effect on zinc metabolism, 350 
Proline 

blood, in disease, 51, 52-53 
in normal humans, 49 

color reaction index, with ninhydrin, 
79 

migration rate of, 85 
oxidase, in disease, 52-53 
peak obtained by ion-exchange chro

matography of normal urine, 90 
renal clearance of, in humans, 48 
in urine, in disease, 55, 56 

effect of diet on, 46 
of salicylate therapy on, 69 

of infants and children, 29, 41 
of normal human adults, 30, 43, 49, 

61 
variation in, 42 

of premature infants, 33-36, 41 
Prostaglandins, effect on free fatty acid 

metabolism, 262 
Prostate gland 

zinc in, 341, 343, 349 
effect of cadmium on, 355-356 

of carcinoma on, 343 
of hormones on, 350 

species variation in, 343 
Protein 

anabolism, diagram of, 45 
animal, from food supplies of various 

countries, 201 
availability from edible oilseeds, 200 
body content of animals fed varying 

amounts of casein, 106, 108-109 
to calorie ratio, effect on protein 

stores, 114 
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on utilization of protein, 106 
content, in chylomicrons, 247 

of foods based on vegetable pro
teins, 222-223 

supplies of various countries, 201 
depletion, effect of, in animals, 

104-109, 114-115 
protein requirements following, 122 

dietary, amino acid deficiencies of, 130, 
131, 133, 141, 154, 203-206, 210-214, 
225, 229 

amino acid, patterns of, 130, 160, 165 
concept of, 133 
of digests of, 160 

analysis of, 164 
availability of amino acids from, 209 

effect of heat processing on, 209, 
210 

balance, definition of, 132 
effect on nutritive value of, 207 

biological value of, 131, 162,163, 185 
chemical score for, 130, 131, 162 
computation of modified essential 

amino acid index of, 139 
deficiency, effect of in animals, 

121-122 
digest of, amino acid patterns of, 

160, 165, 166 
effect on growth, 153 

digestibility, 162 
method for determining, 150 

effect on body composition, 106 
of dehydration on PDR index of, 

174-178 
of irradiation on, 178-184 

on enzyme activity, 16, 120 
of heat processing on nutritional 

value of, 127-128, 143, 148-149, 
209-210 

measurement of, 168-174 
on nitrogen excretion, 15, 17-18 
of unavailable carbohydrate on 

value of, 210 
egg ratios of various, 130 
essential amino acid content of, 129, 

130, 133, 135, 136, 165, 166 
pattern of, 133, 134 

evaluation of, animal methods for, 
126-128, 203 

by available lysine value, 145-147 
by biological value (BV) method, 

126 
comparison with other methods, 

131, 162, 163, 185 
by chemical quality index, 143 
by chemical score method of 

Mitchell and Block, 128-132 
calculation of, 129, 131 
comparison with other methods, 

131, 162 
discussion of, 131 

by chemical score methods, 
128-135 

comparison of, 131, 133-134 
by comparative growth of Strep

tococcus fecalis, 153 
comparison of methods for, 131, 

163, 185, 187 
effect of heat treatment on, 

168-174 
by enzymatic methods, 148, 158, 

162, 163, 165 
by Essential Amino Acid Index 

of Oser, 137-141 
calculation of, as modified by 

Mitchell, 139-141, 162, 163 
by Gross Protein Value (GPV), 

127, 141, 142 
by integrated amino acid indices, 

134-141 
discussion of, 139-141 
Kuhnau's, 135-136 
Oser's essential amino acid 

index, 137-140, 161 
by lysine availability, 149-150 
by net dietary protein value, 127 
by net protein utilization (NPU) 

method, 126 
comparison with other methods, 

131, 141, 153, 158, 162 
by nitrogen balance method, 203, 

218, 219 
by pepsin digest-residue (PDR) 

amino acid index, 128, 158-184 
calculation of, 165-168 
comparison with other methods, 

162, 163, 185 
experimental basis for, 159 
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measurement of net utilization 
of heat processed proteins 
by, 168-174 

of irradiated foods by, 178-184 
methods and materials used in 

developing, 164 
shortened method, 186-190 

by pepsin-pancreatin digest index, 
185 

by protein efficiency ratio (PER), 
126, 208-209, 211-213, 215-217, 
222-223 

by protein quality index, 143-144 
by protein score method of 

FAO/WHO, 131-134 
protein solubility tests for, 143-144 
by relative nutritional value 

(RNV), 158 
in vitro methods for, 125-121 

hydrolyzed, amino acid patterns of, 
160, 165 

indications for an excess of, 122 
level of, effect on enzyme activity, 

120 
on erythrocyte transketolase ac

tivity of rats, 423 
on food intake of rats, 109, 110 
on growth of chicks, 110, 111 
on nitrogen excretion, 17-18, 

102-103 
on nitrogen retention, 109-111 
on protein stores, 102-103, 114, 

120-121 
in stress conditions, 13, 107-113, 

121 
on urea excretion, 21 
on urea nitrogen/creatinine excre

tion, 19-21 
limiting amino acids for, 130, 131, 

154, 203-206 
modified essential amino acid index 

for, 139, 162, 163 
net protein utilization of, 131, 153, 

158, 162, 187 
nutritive value of, factors affecting, 

207-210 
pancreatic digests of, effect on 

growth, 153 
pepsin-digest residue index for, 128, 

158-184 

values of, 162, 174-179 
pepsin-pancreatin digest index of, 

185 
protein efficiency ratios of, 126, 

208-209, 211-213, 215-216, 222-223 
protein score of, 131 
quality, effect on growth, 110, 111, 

141 
on liver regeneration, 121 
on nitrogen balance, 114-115 
on urea excretion, 16 

estimation of by allantoin/urea 
ratio, 17 

by nitrogen analysis, 141 
by pepsin-pancreatin digest in

dex, 184-186 
by urease inactivation, 142 

methods for assessing, 125-128 
chemical methods, 141-147 
enzymatic and microbiological, 

147-158 
microbiological, 150-158 

relation to creatinine excretion, 
24-25 

relative nutritional values of, 158 
requirements, effect of protein de

pletion on, 122 
for growth, 134 
for maintenance, 134 

retention of excess of, 114-115 
source of, effect on zinc toxicity 

production, 358 
utilization of, effect of amino acid 

imbalance on, 109, 110, 207 
of heat treatment on, 168-174 

egg, essential amino acid pattern of, 
130, 134, 139 
use of, in evaluation of dietary 

proteins, 128-131, 133, 138, 139 
evaluation of by various chemical 

score methods, 131 
nutritive value of, 128 

effect of lysine supplementation 
on, 129 

utilization of, 128 
leaf and grass, amino acid composition 

of, 204-206 
nutritional value of, 202-203 

-lipid complexes, 244 
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liver, effect of fasting on, 16 
of protein-free diet on, 16 

metabolism, effect of age on, 104-106 
of dietary protein level on, 110-113 
of previous protein intake on, 109 

metals in, 347 
plasma, in depletion states, 104 

as measure of protein reserves, 122 
role in protein reserves, 104, 116, 

120, 122 
zinc in, 348-349 

reserves, in adult, 114-119 
concept of, 101 

development of, 102-103 
definition of, 102-103 
effect of dietary protein level on, 

102-103 
of enzymes on, 120 
on liver regeneration, 121 
on resistance to stress, 121 

estimation of, 102-103, 115-119 
evidence against existence of, 

106-109 
for existence of, 102-103, 109-115, 

121-122 
in growing animal, 104-114 

comparison with adult animal, 
104-106 

implications of, 122-123 
nature and site of, 119-120 
nutritional aspects of, 101-124 
quantitative aspects of, 115-119 
relation to excretion of urea, 18 
role of plasma proteins in, 104, 116, 

120, 122 
in resistance to stress, 110-114, 121, 

123 
significance of, 101 
studies disputing, 106-109 
usefulness of, 109-114, 121-122 
utilization of, 121-122 

serum, in disease, 67 
synthesis of, 45 

role of zinc in, 347 
suppression of, 247 

tissue, effect of enzymes on, 119-120 
utilization, effect of age on, 104-106 

of trypsin and growth inhibitors on, 
207 

vegetable, amino acid composition of, 
198-199, 203-206, 222-223 

apparent digestibility of, 218, 219 
availability of, 197-241 

in different countries, 199 
deficiencies of, 203, 210-213, 229 
foods based on blends of, 221-234 

apparent digestibility of, 226 
comparison of some, 232 
essential amino acid composition 

of, 222-223 
protein efficiency ratios of, 222-223 
supplementation with, 225 
technical problems involved in de

veloping, 231-234 
mutual supplementation between, 

210-214, 225, 230 
nutritive value of, 198-199, 203-214 

effect of amino acid supplementa
tion on, 214-216 

of mutual supplementation on, 
210-213 

factors affecting, 207-210, 230-234 
in infant feeding, 221-223 

production and availability of in 
various countries, 199 

protein efficiency ratio of some, 
208-209 

effect of amino acid supplementa
tion on, 215-216 

of mutual supplementation on, 
211-213 

resources of, 199-202 
supplementary relations between, 

211-213 
supplementation of, 214-220, 

222-223, 225 
use in child feeding, 221-230 

Pseudomonas aeruginosa, proteolytic ac
tion of, on dietary proteins, 150 

Pteroylglutamic acid (PGA) 366, see 
also Folic acid 

absorption of, 376-378 
requirements for, 379-389 

effect of ethanol consumption on, 
380-382 

Pteroylheptaglutamic acid, in yeast, 367 
Pteroyltriglutamic acid, isolation of, 367 
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Pulses and nuts 

protein supplied by in various coun
tries, 201 

supply of in various countries, 198 
Purines 

biosynthesis of, 372 
effect of, on excretion of folate, 378 
synthesis of, 372 

effect of folate deficiency on, 372-373 
of folic acid on, 393 

Puromycin, suppression of protein syn
thesis with, 247 

Pyridoxine, deficiency, effect on erythro
cyte transketolase activity, 423 

Pyrimidine, synthesis, effect of anticon
vulsants on, 388 

Pyrithiamine, effect on transketolase ac
tivity, 419-420 

A^Pyrroline-S-carboxylate dehydro
genase, in disease, 52-53 

Pyruvate 
as criterion of nutritional status, 

424-436 
oxidation, effect of thiamine deficiency 

on, 415 

Q 

Quinoa (Chenopodium quinoa), amino 
acid composition of, 204-206 

R 

Radioisotopic assay of adrenocorticoste-
roids, double-isotope derivative, 
332-334 

general, 332 
Radish (Raphanus sativus), amino acid 

composition of, 204-206 
Ragi (Eleusine coracana) 

amino acid composition of, 204-206 
apparent digestibility of, 218, 219 
nitrogen balance on diets of, 218 

effect of amino acid supplementa
tion on, 219 

protein efficiency ratio of, 208-209 
effect of supplementation on, 

211-213, 215-216, 217 
supplementation of diets based on, 225 

Rheumatoid arthritis 
blood folate levels in, 384 
hydroxyprolinuria in, 30 

Riboflavin, deficiency, effect on erythro
cyte transketolase activity, 423 

Ribonucleic acid(s), zinc in, 347 
Rice (Oryza sativa) 

amino acid composition of, 204-206, 
217-219 

apparent digestibility of, 217-219 
nitrogen balance on diets of, 217, 218 

effect of amino acid supplementa
tion on, 217, 219 

protein efficiency ratio of, 208-209 
effect of supplementation on, 

211-213, 215-216 
supplementation of diets based on, 225 

effect on nitrogen balance, 226 
Rickets, urinary amino acid excretion 

in, 51 
Roots and tubers 

amino acid composition of, 204-206 
protein efficiency ratio of, 208-209 

Rye 
flour, effect of supplementation on, 

211-213, 215-216 
grass, (Secale cerealle), amino acid 

composition of, 204-206 
protein efficiency ratio of, 208-209 

s 
Safflower seed (Carthamus tinchorius) 

amino acid composition of, 204-206 
protein efficiency ratio of, 208-209 

Salicylate, intoxication, aminoaciduria 
in, 69-70 

effect on carbohydrate metabolism, 
69-70 

Scleroderma, hydroxyprolinuria in, 30 
Scurvy 

aminoaciduria in, 58 
effect of ascorbic acid on, 397 

of folic acid administration in, 379 
Sedoheptulose 

formation of, 422 
microassay for thiamine, 423 

Serine 
blood, in normal humans, 49 
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color reaction index with ninhydrin, 
79 

concentration, relation to color inten
sity, 86 

-glycine interconversions, 375-376 
hydroxymethyltransferase, reactions 

of, 369, 370, 376 
in lipoproteins, 275 
migration rate of, 85 
peak obtained by ion-exchange 

chromatography of normal urine, 
90 

renal clearance of, in humans, 48, 66 
Rf values obtained for, 88 
synthesis of, 372 
in urine, in disease, 61, 67, 68 

effect of salicylates on, 69 
of steroid therapy on, 63-64 

of normal human adults, 30, 43, 49, 
61, 68 

variation in, 42 
of normal infants and children, 37, 

38, 41, 59 
effect of diet on, 39 

of premature infants, 34-35, 41 
Sesame 

flour, protein efficiency ratio of, 
208-209 

effect of supplementation on, 
211-213, 215-216 

protein foods containing, 225, 226, 
228 

supplementation of other vegetable 
proteins with, 211-213, 225, 228 

effect on nitrogen balance, 226, 228 
production of, in various countries, 

200 
in world, 228 

protein available from, 200, 228 
effect of heat processing on, 210 

seed (Sesamum indicum), amino acid 
composition of, 204-206, 213-214 

amino acid deficiency of, 203-206 
Skeleton, nitrogen losses of, during star

vation, 119 
Skin 

effect of folate deficiency on, 389 
of zinc deficiency on, 341, 342, 

351^352 

nitrogen losses from, during starva
tion, 119 

protein reserves in, 119-120 
zinc in, 341 

D-Sorbitol, effect on transketolase activ
ity, 421 

Sorensen, formol titration method of, 
2, 3 ,4 

Sorghum, see Corn, Kaffir 
Soybean (Glycine max) 

amino acid composition of, 203-206, 
213 

deficiency of, 203-206 
flour, biological value of, 131, 162 

chemical score for, 130, 131, 162 
digestibility of, 162 
essential amino acids in, 130, 222-223 

egg ratios of, 130, 133, 162 
essential amino acid pattern of, 134, 

165 
evaluation of, by Kuhnau's method, 

137 
by various methods, 131, 133, 162, 

187 
limiting amino acid for, 130, 131, 

133 
modified essential amino acid index 

for, 162 
net protein utilization of, 131, 162 
PDR index for, 162 
protein efficiency ratios of, 222-223 

foods based on, 224-226 
protein score for, 131 
supplementation of poor vegetable 

diets with, 225 
effect of nitrogen balance, 226 

meal, availability of amino acids in, 
148, 209 

effect of heat treatment on, 169, 
171-173, 210 

of proteolytic enzymes on, 149, 
172 

biological value of, 185 
effect of optimal heating and 

amino acid supplementation on, 
173 

effect of heat treatment on, 354 
essential amino acid composition of, 

222-223 
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evaluation of, by available lysine 

method, 145 
by enzymatic methods, 149 
by microbiological method, 158 
by PDR index, of heat processed, 

169, 171, 173, 174, 185 
by protein quality index, 144 

net protein utilization of, 158 
of heat processed, 171 

protein content of, 222-223 
efficiency ratio of, 222-223 

reactivity of, to dyes, 144 
to formaldehyde, 144 

relative nutritional value of, 158 
role in preventing zinc toxicity, 358 
supplementation of other vegetable 

proteins with, 211-213, 225 
milk, effect of supplementation on 

PER of, 211-213 
production of, in various countries, 

200 
in world, 221 

protein available from, 200, 221 
effect of heat processing on, 210 

protein efficiency ratios of, 208-209, 
222-223 

effect of supplementation on, 
211-213, 215-216, 222-223 

proteins, effect of heat processing on, 
142-143, 169, 171, 233 

tests to determine, 144-147, 169 
solubility of, 143 

Spectrophotometry, assay for thiamine 
by, 423-424 

Spectroscopy, to separate zinc, 340 
Spinach (Spinacia oleracea), amino acid 

composition of, 204-206 
Spinal fluid, creatine and creatinine in, 

22 
Spleen 

effect of folate deficiency on, 389 
transketolase activity in, effect of oxy

thiamine on, 419 
zinc in, 348 

Sprue, folic acid absorption in, 376, 379, 
390, 393 

Starvation, effect on amino acid require
ments, 105 

of dietary protein level following, 107 
on nitrogen losses, 119 

Stearate 
in cholesterol esters, 248 
in phospholipids, 248 
specificity of phospholipids for, 249 

Steroids 
in adrenal gland tissue, 306, 309 
anabolic, effect on nitrogen retention, 

64 
in brain tissue, 308 
chromatographic separation of, 312-323 

gas-liquid, 321-323 
general, 312-314 
thin-layer, 314-319 

Rf values obtained by, 318-319 
conjugates in blood, methods for hy

drolysis of, 309-312 
separation of, by electrophoresis, 

334 
hydrolysis of, 312 
separation of, by electrophoresis, 334 
in tissue, 309 
in urine, enzyme hydrolysis of, 

309-310, 312 
fluorescence of, 327 
free, extraction of, 312 
names of, in tissue and blood, 316-317 
systematic and trivial names of vari

ous, 316-317 
therapy, effect on urinary excretion 

of amino acids, 62-64 
Streptococcus fecalis 

comparative growth of, with pan
creatic digests of proteins, 153-154 

method for amino acid assay, 164 
for evaluating dietary protein qual

ity, 152-155 
for folate assay, 371-372, 376-379, 

395 
Streptococcus zymogenes 

amino acid requirements of, 155 
basic medium for growth of, 156 
method for evaluating dietary protein 

quality, 155-158 
Stress, effect of high protein diets in, 

107-110, 112-113 
Substrate, utilization of, by tissues, 278 
Sulfates, steroidal 

in adrenal tissue, 306 
enzyme hydrolysis of, 310, 312 
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Sulfatides, 305-306 
in adrenal vein blood, 307 

Sulfokinase, in adrenal gland, 309 
Sulfonamides, 370 
Sunflower 

meal, protein efficiency ratio of, 
208-209 

effect of supplementation on, 
208-209 

protein foods based on, 229 
supplementation of other vegetable 

proteins with, 211-213, 229 
seed (Helianthus annuus), amino acid 

composition of, 204-206, 213 
amino acid deficiency of, 208-209, 

215-216 
supplementation of, 215-216 

production of, in various countries, 
200 

in world, 229 
protein available from, 200, 229 

effect of heat processing on, 210 
Sweden, production and availability of 

legumes in, 199 
Sweet potato (Ipomeoa batatas), amino 

acid composition of, 204-206 
deficiency of, 203 

Switzerland, production and availability 
of legumes in, 199 

Synovial fluid, measurement of corti
coids in, 308 

Τ 

Tangier disease 
storage of cholesterol in, 268 
synthesis of lipoproteins in, 267 

Tapioca (Cassava) 
amino acid composition of, 204-206 

deficiencies of, 203 
supplementation of diets based on, 225 

Taurine 
blood, in normal humans, 49 
concentration, relation to color inten

sity, 86 
migration rate of, 85 
peaks obtained by ion-exchange chro

matography of normal urine, 90 
urinary, in disease, 59, 61, 68 

in urine, of normal human adults, 30, 
43, 49, 61, 68 

of normal infants and children, 38, 
41, 59 

effect of diet on, 39 
of premature infants, 41 

Testes, zinc in, 343, 349 
effect of cadmium on, 355-356 

of hormones on, 350 
Testosterone, effect on zinc metabolism, 

350 
Tetrahydrocortisone, fluorescence of, 327 
Tetrahydrofolate, 373 

deficiency of, 395 
formylase, inhibition of, 387 

reactions of, 369, 370 
Tetrahydrofolic acid 

derivatives, in plants, 367-370 
structure of, 368 

Tetrahymena pynformis, method for 
evaluating protein quality, 150-152 

Thiamine 
assay, in foods, 417-418 

method for, 410-443 
general description of, 436-439 
procedures for, 415, 439-443 
sensitivity and specificity of, 

415-436 
availability in food, 415-418 

effect of processing on, 415-418 
deficiency, in the aged, 430-431 

blood studies in, 408, 410-436 
effect on appearance of hexose in 

red cell hemolysates, 414, 426 
on carbohydrate index, 425 
on erythrocyte transketolase ac

tivity, 410-443 
on glucose oxidative pathway, 411, 

412, 414 
on growth, 415-416, 424-425 
on urinary thiamine excretion, 425 

microassay to determine, 423-424 
stages in development of, 409 
symptoms of, 409, 413 

dietary, effect of level of on erythro
cyte transketolase activity, 416, 
429 

utilization, effect of amprolium on, 
420 
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evaluation of, in aged, 430-431 

by erythrocyte transketolase activ
ity method, 410-436 

sensitivity and specificity of, 
415-436 

in thiamine deficiency, 415-420 

in other nutritional deficiencies, 
422-436 

functional evaluation of nutritional 
status of, 407-445 

pyrophosphate effect, 410-436 

as criterion of nutritional status, 425, 
430, 432, 433, 435, 437 

effect of fasting on, 428, 429 
normal values for, 443 
in thiamine deficiency, 409, 412, 

414-416, 420, 426 

in animals, 422-424 

species differences in, 423 
in man, effect of thiamine therapy 

on, 424-436 

in other nutritional deficiencies, 
422-436 

requirement, during fasting, 429-430 

supplementation, effect in fasting sub
jects, 428, 429 

on growth, 424-425 

on thiamine pyrophosphate effect, 
426-429 

on transketolase activity, 415-418, 

421, 427-429 

on urinary thiamine excretion, 425 
synthesis, 420 
urinary, as criterion of nutritional 

status, 424-436 

in adolescents, 431-432, 433 

in the aged, 430-431 

effect of various compounds on, 420, 
421 

in thiamine deficiency, 409, 424r-425, 

427 

Thiochrome, in foods, 418 
Threonine 

assay of, 164 
availability in dietary proteins, effect 

of processing on, 172 
blood, in normal humans, 49 
in casein, 130, 134, 136, 139, 160, 165, 

166 

egg ratio of, 130, 139, 166 

color reaction index, with ninhydrin, 
79 

deficiency, in vegetable proteins, 
203-206 

effect on enzyme activity, 120 
in egg, 130, 134, 139, 160, 162 

egg ratios of, in various proteins, 130 
in human milk, 136 
in irradiated evaporated milk, 180 
in irradiated meat, 180 
in lactalbumin, 130, 134 
in legumes, 210 
in lipoproteins, 275 
migration rate of, 85 
peak obtained by ion-exchange chro

matography of normal urine, 90 
renal clearance of, in humans, 48, 66 
requirement, of young women, 44 
in skim milk powder, 222-223 

in soy flour, 130, 134,213, 222-223 

supplementation of vegetable proteins, 
215-217, 219 

toxicity of, 207 
in urine, in disease, 56, 59, 61, 67, 68 

effect of diet on, 46 
of salicylate therapy on, 69 
of steroid therapy on, 63-64 

of normal human adults, 30, 43, 48, 
61, 68 

relation to threonine intake, 44 
variation in, 42 

of normal infants and children, 37, 
38, 41, 59 

effect of diet on, 39 
of premature infants, 34-36, 41 

in vegetable proteins, 204-206,222-223 

in white flour, 130, 134 
Thymidylate synthetase, reactions of, 

369, 370 

Thymidylic acid, 388 
synthesis of, 373 

Thymine, effect on growth inhibition, 
388 

Thyroid, effect on free fatty acid me
tabolism, 262 

Tissue, determination of corticoids in, 
308 

Tocopherol, absorption of, 250 
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Transketolase 
erythrocyte activity, in adolescents, 

431-433 

in aged, 430-431 

in disease, 424 
effect of dietary thiamine level on, 

416, 417 

of fasting on, 428 
of thiamine supplementation on, 

416-417, 425-428 

of various compounds on, 418-420 

in thiamine deficiency, 409, 412-416, 

434 

effect of age on, 415-416 

microassay to determine, 423-424 

erythrocyte assay, determination of 
hexose formation in, 438, 440 

of pentose utilization in, 440-441 
of thiamine availability, 417, 418, 

420, 421 

of thiamine deficiency, 412-414 

of thiamine nutritional status, 
424-436 

in aged, 430-431 

specificity and sensitivity of 
method, 415-436 

diagram of values for human sub
jects, 423 

macro method for, 439-442 

incubation details for, 439 
method for, 436-443 

semimicro method for, 442-443 

incubation details for, 443 
metabolic functions of, 412, 436-437 

tissue activity, effect of various com
pounds on, 418-422 

Trauma 
aminoaciduria in, 59-61 
effect on free fatty acid metabolism, 

261 

Triglyceride (s), 244 
absorption of, 248 
in chylomicrons, 245, 248, 251 
composition of, 263-264 

effect of dietary fat on, 248-249 
conversion of free fatty acids to, 258, 

262 

deposition in tissues, relation to di
etary triglyceride level, 252 

esterification of, 258-259 

formation of, 249 
hydrolysis, products of, 259 
plasma, in disease, 259-260, 284-285 

effect of alcohol ingestion on, 289, 
290 

of dietary fats on, 284 
of fasting on concentration of, 259, 

264-265 

of glucose on, 259 
of hormones on, 260-263 

incorporation of linoleic and pal
mitic acids into, 258 

lipoproteins of, 263-268 

composition of, 263-264 

distribution of, 264-268 

metabolism of, 263-268 

metabolism, factors influencing, 
258-263 

relation to coronary heart disease, 
252 

to dietary fat level, 252 
to removal rate of chylomicrons, 

252 

source of, 256-257 

rate of removal of, from blood, 251, 
265 

removal of, from liver, 253, 265 
synthesis of, 264 
tissue distribution of, 252-253 
transport, 245-247, 256, 264 

role of liver in, 263-268 

turnover in liver and plasma, 265, 290 
uptake by tissues, 254, 256, 282-283 

in very low density lipoproteins, 245, 
264-265 

Tripeptidase, activating metals for, 346 
Triphenylformazan (TPF), determina

tion of, 151 
2,3,5-Triphenyltetrazolium chloride 

(TPTZ), enzymatic reduction of, 
151 

Trypsin 
digest, effect on amino acid availabil

ity, 159, 160 

preparation of, 164 
inhibitor, effect of heat treatment on, 

142, 148, 149, 173-174, 178, 207, 

209, 233 
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on nutritive value of plant proteins, 

207, 232, 233 
Tryptophan 

assay of, 164 
availability in protein, effect of food 

processing on, 169, 172, 176, 177 
blood, of normal humans, 49 
in casein, 130, 134, 136, 139, 160, 165, 

166, 188 
egg ratio of, 130, 139, 166 

color reaction index of, with ninhydrin, 
79 

deficiency, in vegetable proteins, 
203-206, 213 

effect of dietary level of, on allan
toin: urea ratio, 17 

on nitrogen balance, 115 
in egg, 130, 134, 139, 160, 165, 188 
egg ratios of, in various proteins, 130 
in human milk, 136 
in irradiated evaporated milk, 180 
in irradiated meat, 180 
in lactalbumin, 130, 134 
migration rate of, 85 
renal clearance of, in humans, 48 
requirement of animals, following pro

tein depletion, 105-106 
of young women, 44 

Rf values obtained for, 88 
in skim milk, 222-223 
in soy flour, 130, 134, 222-223 
supplementation, effect in rats, 109, 110 

of vegetable proteins, 215-216 
toxicity of, 207 
in urine, in disease, 61 

effect of diet on, 46 
of steroid therapy on, 64 

of normal human adults, 30, 49, 61 
relation to tryptophan intake, 44 
variation in, 42 

of premature infants, 34-35 
in vegetable proteins, 204-206, 210-213, 

222-223 
in white flour, 130, 134 

Turkey 
production and availability of legumes 

in, 199 
protein content of food supplies in, 201 
supply of vegetable foods in, 198 

Turnip (Brassica rapa), amino acid com

position of, 204-206 
Tyrosine 

assay of, 164 
availability in proteins, effect of food 

processing on, 172, 176, 177 
blood, of normal humans, 49 

in tyrosinosis, 52-53 
in casein, 130, 134, 136, 139, 165,166 

egg ratio of, with phenylalanine, 130, 
139, 166 

color reaction index of, with ninhydrin, 
79 

in egg, 130, 134,139, 165 
egg ratios of, in various proteins, 130 
in human milk, 136 
in irradiated evaporated milk, 180 
in irradiated meat, 180 
in lactalbumin, 130, 134 
migration rate of, 85 
peaks obtained by ion-exchange chro

matography of normal urine, 90 
renal clearance of, in adults, 48 
Rf values obtained for, 88 
in soy flour, 130, 134 
toxicity of, 207 
urinary, in disease, 56, 58, 59, 61,65 
in urine, effect of diet on, 46 

of salicylate therapy on, 69 
of steroid therapy on, 64 

of normal human adults, 30, 43, 49,61 
variation in, 42 

of normal infants and children, 37, 
38, 41, 59 

of premature infants, 34-36,41 
in vegetable proteins, 204-206 
in white flour, 130, 134 

Tyrosinosis, 52-53 

u 

Ultraviolet absorption spectra of corti
costeroids, 334 

Union of South Africa 
production and availability of legumes 

in, 199 
protein content of food supplies in, 201 

Union of Soviet Socialist Republics, 
production of edible nuts and oil 
seeds in, 200 
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supply of vegetable foods in, 198 
United Arab Republic 

protein content of food supplies in, 
201 

supply of vegetable foods in, 198 
United Kingdom 

production and availability of legumes 
in, 199 

protein content of food supplies in, 
201 

supply of vegetable foods in, 198 
United States of America 

production and availability of legumes 
in, 199 

protein content of food supplies of, 
201 

supply of vegetable foods in, 198 
Uracil, effect on growth inhibition, 388 
Urea 

clearance in aminoaciduric and 
healthy subjects, 65 

excretion, animal studies of, 15-17 
as criterion of protein metabolism, 

15-21 
effect of fasting and protein free 

* diet on, 16 
of kwashiorkor on, 21 

human studies of, 17-21 
relation to nitrogen intake, 21 

to nutritional status, 19 
to protein level of diet, 21 

reserves, 18 
to total nitrogen excretion, 18, 19 

nitrogen to creatinine ratio, effect of 
dietary protein level on, 19-21 

excretion, effect of dietary protein 
level on, 15, 19-21 

relation to creatinine excretion, 
19-21 

peaks obtained by ion-exchange chro
matography of normal urine, 90 

synthesis, effect of protein-free diet 
on, 15 

Urease, inactivation method for estimat
ing protein quality, 142 

5-Ureidohydantoin, excretion of, 17 
Uric acid 

biosynthesis of, 14 
clearance of, in aminoaciduric and 

healthy subjects, 65 

excretion of, 14 
nitrogen excretion, effect of dietary 

protein level on, 15 
Uridylic acid, formation of, 388 
Urine 

determination of amino acids in, 70-92 
of corticoids in, 307-308 

preservation of, for corticosteroid 
assay, 309 

Urocanic acid, formation of, 374 
Uruguay, production and availability of 

legumes in, 199 

V 

Valine 
assay, 164 
availability in food proteins, effect of 

processing on, 172, 175-176,177 
blood, in disease, 52-53 

of normal humans, 49 
in casein, 130, 134, 136, 139, 160, 165, 

166 
egg ratio of, 130, 139, 166 

color reaction index of, with ninhydrin, 
79 

in egg, 130, 134, 139, 160, 165 
egg ratios of, in various proteins, 

130 
in human milk, 136 
in irradiated evaporated milk, 180 
in irradiated meat, 180 
in lactalbumin, 130, 134 
migration rate of, 85 
peak obtained by ion-exchange chro

matography of normal urine, 90 
renal clearance of, in humans, 48 
Rt values obtained for, 88 
in skim milk powder, 222-223 
in soy flour, 130, 134, 222-223 
toxicity of, 207 
transaminase, in disease, 52-53 
in urine, in disease, 59, 61, 68 

effect of diet on, 46 
of salicylate therapy on, 69 
of steroid therapy on, 64 

of normal human adults, 30, 43, 49, 
61, 68 
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variation in, 41, 42, 59 

of normal infants and children, 38 
effect of diet on, 39 

of premature infants, 34-35, 36 
in vegetable proteins, 204-206, 222-223 
in white flour, 130, 134 

Vanillic acid, determination of, 93 
Vanilmandelic acid (VMA), deter

mination of, 93 
Van Slyke 

gasometric ninhydrin-carbon dioxide 
method of, 3, 4, 5,70, 76-77 

comparison of results with other 
methods, 72, 76 

gasometric nitrous acid method of, 4 
Vasopressin, effect on free fatty acid 

metabolism, 262 
Vegetables 

amino acid composition of, 203-206 
deficiencies of, 203, 210-213, 229 

consumption of, in various countries, 
202 

leafy, folate in, 372 
unavailable carbohydrates in, 210 

protein of, foods based on blends of 
220-234 

mutual supplementation between, 
210-214, 225, 230 

nutritive value of, 203, 207-214 
factors affecting, 207-210 

supplied by, in various countries, 
201, 202 

supply of, in various countries, 198 
Veratric acid, determination of, 93 
Vitamin (s) 

coenzymes of, function of, 408 
deficiency syndrome, stages in devel

opment of, 409 
function in biochemical reactions, 408 
nutritional status, evaluation of, 

407-445 
Vitamin Α-zinc interrelationship, 342 
Vitamins, B, nomenclature for, 366-367 
Vitamin B « , 

absorption, tests for, 390 
blood, in folate deficiency, 394, 396 
deficiency, effect of amino acid admin

istration on, 375 
on purine synthesis, 372-373 

FIGLU excretion in, 375 

folic acid absorption in, 377, 394 
interrelationship with folate de

ficiency, 394-397 
methylmalonate excretion in, 394 
neurologic damage in, 394-395 

effect on folate metabolism, 369, 373, 
375 

hematologic response to, 387, 394-395 
history of, 366-367 
interrelations of, with folate and as-

corbate, 394-397 
role of, in methionine synthesis, 

373-374 
Vitamin C, deficiency, aminoaciduria in, 

57-58 
Vitamin D, deficiency, aminoaciduria in, 

51-57 
Vitamin M, 367 

w 
Walnut (Jugfans regia), amino acid com

position of, 204-206 
Water, body content of, relation to age, 

106 
Wernicke's encephalopathy 

in thiamine deficiency, 413 
thiamine pyrophosphate effect in, 425, 

427 
Wheat (Triticum vulgare) 

tamino acid composition of, 204-206 
supplementation of, 215-217, 219, 225 

apparent digestibility of, 217-219 
availability of amino acids from, 209 
grass, amino acid composition of, 

204-206 
protein efficiency ratio of, 208-209 

effect of supplementation on, 
211-213, 215-217 

protein from, 202-203 
supplementation of diets based on, 225 

effect on nitrogen balance, 226 
Whipple's disease, folic acid absorption 

in, 376 
Wilson's disease, urinary amino acids in, 

56 
Wool, zinc in, 341 
World 

production of edible nuts and oilseeds 
in, 200 
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protein available from edible oilseeds 
in, 200 

X 

Xanthine 
dehydrogenase activity, effect of 

threonine on, 120 
oxidase activity, effect of zinc toxicity 

on, 358 
X-Ray, exposure, effect of dietary pro

tein level following, 107 

Y 

Yeast 
activating metals for, 346 
'biological value of, 162,185 
chemical score for, 162 
evaluation of, comparison of methods, 

162, 185 
digestibility of, 130 
egg ratios of, 162 
modified amino acid index, 162 
net protein utilization, 158, 162, 187 
PDR index, 162, 185, 187 

shortened, 187 
pepsin-pancreatin digest index, 185 

pteroylheptaglutamic acid in, 367 
relative nutritional value of, 158 
supplementation of vegetable proteins 

with, 211-213 

Ζ 

Zein 
digest, nutritional value of, 153 
protein quality of, 141 

Zinc 
absorption of, 353 

effect of diet on, 353-356 
accumulation and turnover of, in ani

mal tissues, 347-350 
analysis, methods for, 340 
availability of, in corn, 355 
in blood, 341 

in disease, 356 
removal of, after injection of Zn6 5, 

349 
in bone, 341, 348, 350 

clinical aspects of, 343, 356-357 
content, relation to enzyme activity, 

342, 343 
in corium, 341 
deficiency, 339 

in animals, 351, 354 
in disease, 356-357 
effect of diet on production of, 

353-356 
on skin, 341, 342, 351-352 
on tissues, 343, 348, 350 

in man, 352 
syndrome, 339, 351-352 

effect of zinc supplementation on, 
352 

dietary intake, relation to enzyme ac
tivity, 346-347 

to metabolism of other minerals, 358 
to zinc in milk, 342 

in tissues, 341, 348 
dithizonate, 343 

colorimetric method to determine, 
340 

enzymatic role of, 339-340, 344-347 
in epidermis, 341 
excretion of, 348, 349, 353 

in disease, 356-357 
effect of cadmium on, 355-356 

of ethanol on, 356 
in eye, 341, 342 
functions of, 344-347 

effect of calcium on, 353-354 
in hair, 341, 348 

in disease, 356 
effect of zinc deficiency on, 351 

-hormone interrelations, 350-351 
-insulin, treatment of diabetes with, 

343 
in kidney, 348 
in leukocytes, 341, 349 

in disease, 356 
in liver, 341, 342, 348, 349 

in disease, 356, 357 
metabolism, abnormality of, in hu

mans, 339 
effect of alcohol ingestion on, 357 

of cadmium on, 357 
in disease, 356-357 
effect of hormones on, 350-351 
isotope studies of, 347-351 
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metal-enzyme complexes activated by, 

346 
metalloenzymes, 344-347 
in metalloproteins, 347 
methods of analysis, 340 
in milk, 342 
in muscle, 342 
in nails, 341 
in pancreas, 343, 348 
in plasma, 341, 348 

relation to insulin requirement in 
diabetes, 356 

in prostate gland, 341, 343, 349 
effect of cadmium on, 355-356 

of carcinoma on, 343 
of hormones on, 350 

in proteins, 347 
species variation in, 342 

-protein-phytic acid complex, 354 
reduction of folic acid with, 369 
relationship to pancreas function, 

350-351 
requirement, 352-356 

effect of diet on, 352-356 
in ribonucleic acids, 347 
role of, in enzyme activation, 344-347 

effect of zinc deficiency on, 352 
in metabolism, 344-347 
in protein synthesis, 347 

separation of, 340 
in skin, 341 
in spleen, 348 
supplementation of diets, 339, 342 

effect on zinc deficiency syndrome, 
352 

in testes, 343, 349 
effect of cadmium on, 355-356 

of hormones on, 350 
in tissues, effect of hormones on, 

350-351 
of zinc deficiency on, 352 

intake on, 341 
toxicity on, 357-358 

isotope studies of, 347-350 
relation to zinc nutriture, 341, 348 

tolerance, species variations in, 357 
toxicity, 357-358 
turnover, in animal tissues, 347-350 
utilization of, effect of diet on, 352-356 

of dietary calcium on, 353-354 
-vitamin A interrelationship, 342 
in wool, 341 


