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Placentia and Payne walnuts contain 
20% to 30% more of the vitamins thia- 
mine, riboflavin and niacin than do Fran- 
quette walnuts. 

Chemical, physical, microbiological 
and biological means of assay have been 
developed rapidly in recent years, but few 
of these methods are sufficiently specific 
and uncomplicated by the action of inter- 
fering substances to be acceptable with- 
out corroborating evidence. Most foods 
are of low vitamin potency and their ac- 
curate analysis is of primary importance 
in human nutrition. Each food presents a 
separate problem since each has different 
concomitant substances which may oper- 
ate differently in the various methods of 
analysis. 

A study of walnuts was undertaken in 
1942 with these difficulties in mind and 
an effort was made to validate each of 
the methods used, by recovery experi- 
ments and by comparison with other 
methods. 

The walnut samples used in this study, 
were grown in three districts in Califor- 
nia and were of three varieties on Juglans 
regia rootstock : Placentia, Franquette, 
and Payne. 'The samples were collected 
from the same groves for four successive 
years and were selected from the best 
grade of nuts. They were stored both 
shelled and unshelled at 35" F. 

Proximate analysis of the nuts indi- 
cated 14% to 16% protein, 64% to 6 7 5  
fat, 1.8% ash, and 3% to 55% moisture. 
There were no significant variations in 
these nutrients among the three varieties 
or the four crops. 

A study of the thiochrome and bio-as- 
say methods for thiamine and of the flu- 
orometric and microbiological methods 
for riboflavin was undertaken. Niacin 
determinations were by microbiological 
means. The validity of the chemical and 
microbiological procedures was judged 
by recovery of known amounts of the 
vitamins and by the reproducibility of 
results at the same and at different levels 
of concentration. 

Thiamine 
Thiamine values obtained by the thio- 

chrome procedure were larger when the 
adsorption purification method was used 
in 1943 than when isobutanol washing 
was substituted in 1946. Recovery experi- 

ments indicated the same tendencies. If 
the results of the two series can be com- 
pared it would seem that the nuts retained 
70% to 80% of the thiamine after 27 
months in cool storage. The 1944 and 
1945 samples analyzed by the nonadsorp- 
tion technique after 18 or six months 
storage, in most cases were close to those 
found by the adsorption method of after 
15 or three months storage of the 1942 
and 1943 samples, respectively. The nuts 
stored in and out of the shells were alike 
in thiamine value. The Franquette vari- 
ety had 2070 to 30% less thiamine than 
comparable samples of the Payne and 
Placentia varieties. 

The bio-assays allowed comparisons of 
samples stored 33 or 12 months. The 775% 
thiamine retention in these samples was 
similar to that of 1942 and 1943 samples 
stored for 27 months. 

By rat-growth experiments the caloric 
intake per gram of gain was found to de- 
crease rapidly as the thiamine level was 
raised. Fifty-four calories were used per 
gram gain in the negative group and a 
constant value of 15 calories per gram 
gain was reached when four, six and eight 
micrograms of thiamine were taken in 
per day. The four microgram-day level 
represented the most efficient utilization 
of thiamine and was also the level used 
in the walnut-fed groups. Variability of 
gain was the same in all groups. 

Storage in or out of shells had no sig- 
nificant effect on thiamine retention as 
shown also by bio-assay. The Franquettes 
allowed less growth than the other two 
varieties. Three samples of 1945 Placen- 
tias, selected as to color, were found to 
vary in thiamine value, the dark-skinned 
kernels having 22% to 28% less than the 
light or amber as shown by both methods 
of assay. 

In all comparable cases the rat-growth 
assay feeding laboratory rats a controlled 
diet with walnuts as the only source of 
thiamine, yielded higher thiamine values 
than the chemical procedure, with less 
discrepancy in the fresher Famples. This 
may indicate the presence of some fluor- 
escent substance extracted with the thia- 
mine, quenched by the oxidative process, 
yet exerting its fluorescence in the un- 
oxidized aliquot, thus producing high 
blanks. This theory is supported by the 
fact that dilution increased thiamine re- 
coveries. In the course of aging, the inter- 

fering substance might be decomposed. 
Recovery of added thiamine near 100% 
is not always a sound criterion for the 
validity of the method. In this case the 
biological assays which were carefully 
controlled indicated significantly larger 
values in both series of measurements. 
Loss or destruction of thiamine during 
analysis may be detected through recov- 
ery experiments, but false values by 
chemical determination due to interfering 
substances in the test material may still 
result. The rat-growth procedure, on the 
other hand, is likely to indicate the true 
physiological worth of the food and in 
low-potency food samples appears to have 
about the same degree of precision as the 
chemical method. 

By the chemical method the Placen- 
tia, Franquette and Payne walnuts were 
found to contain 0.29, 0.24 and 0.31 
milligrams per cent thiamine and by the 
biological method 0.40, 0.33 and 0.39 
milligrams per cent. The latter values ap- 
pear more likely to represent the true 
thiamine content of the nuts. 

Riboflavin and Niacin 
Average values of three of six assays 

of the various walnut samples for ribo- 
flavin and niacin were obtained in the 
early summer of 1946. 

There seemed to be little difference in 
retention of riboflavin in the kernels 
stored in or out of the shells, and little 
difference between crop years. This indi- 
cated good vitamin retention during stor- 
age for from six months to three years 
under these conditions. The niacin con- 
tent of the kernels not stored in the shells 
was 11% to 13% higher than like sam- 
ples stored in the shells. The dark-colored 
Placentias were 30% to 40% lower in 
riboflavin than the light or amber colored 
ones, but had the same niacin content as 
the light kernels. 

A comparison of values obtained by 
the different methods revealed that the 
microbiological assays for riboflavin gave 
results about 20% lower than the fluoro- 
metric method. The discrepancy is diffi- 
cult to explain, unless some fluorescent 
substance such as might be interfering 
in the thiamine assay is also operative 
here, this time to give high results. Re- 
coveries of added riboflavin and the 
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A copy of the publications listed here may be 
obtained without charge from the local ofice of 
the Farm Adviser or by addressing a request to 
Publications Ofice, College of Agricdture, Uni- 
versity of California, Berkeley I, California. 

IRRIGATED PASTURES I N  CALIFOR- 
NIA, by Burle I .  Jones and I .  B. Brown. 
Ext. Cir. 125, revised June 1949, by  Mil- 
ton D. Miller and L. I .  Booher. 

This circular discusses types of irriga- 
tion and average costs, and suggests suit- 
able seed mixtures for individualcounties. 

HOME FREEZING, by Vera Greaves 
Mrak. Ext. Cir. 153, June 1949. 

This circular gives specific instructions 
for freezing fruits, vegetables, meat, fish, 
poultry, eggs, and precooked foods. 

WALNUTS 
Continued from preceding page 

reproducibility of results were somewhat 
better in the fluorometric than in the 
microbiological assays. Range of values 
obtained by both methods must probably 
be accepted for the present. 

The Placentia, Franquette and Payne 
walnuts contained 0.165,0.120 and 0.155 
milligrams per cent riboflavin by the 
chemical method and 0.125, 0.100 and 
0.110 by the microbiological method. 

The Placentia, Franquette and Payne 
walnuts contained 0.165,0.120 and 0.155 
milligrams per cent riboflavin by the 
chemical method and 0.125, 0.100 and 
0.110 by the microbiological method. 

The Placentia nuts contained on the 
average 0.81 milligrams per cent niacin, 
the Franquettes 0.58, and the Paynes 
0.73. 

The walnuts contain about the same 
amount of thiamine as whole grain cere- 
als-vitamin B,-most lean meat, liver, 
egg yolk and dried legumes, and con- 
siderably more than most other foods. 

As a source of riboflavin-vitamin B,- 
walnuts may be classed with whole grains, 
lean meats, certain vegetables in the mid- 
dle and upper range of riboflavin con- 
tent such as cauliflower, broccoli, and 
most greens. 

As a source of niacin walnuts are 
comparable with the few vegetables in 
the higher range of niacin content and 
superior to all other fresh vegetables and 
fruits, milk and eggs. They are not equal 
to the whole grains, dried legumes, fresh 
meats, and fish in this regard. 

Mildred S .  Jentsch is Associate in Home 
Economics, Davis. 

Agnes Fay Morgan is Professor of Home Eco- 
nomics and Biochemist in the Experiment Sta- 
tion, Berkeley. 
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Gifo to the University of California for research by the College of Ayiculmre 

accepted in June, 1949 

BERKELEY 

American Cyanamid Company. ....... ,100 pounds of 1% Parathion; 100 pounds of 2 % Parathion 
Division of Entomology & Paraaitolosy 

Beet Sugar Development Foundation. ........................................... $5,000.00 
Division of Plant Nutrition 

California Tree Fruit Agreement. ................................................ $300.00 
AgriculNrd Economics 

Dr. G. K. Davis. ................................................. .30 pounds lupine seed 
Division of Poultry Husbandry 

Dr. Michael Doudoroff. ..................... .Collection of butterfiies totalin8 1,964 spedmens 
Division of Entomology & Parasitolom 

Dr. Stanley B. Freeborn.. ................................ . 3  boob: Practical Entomology by 
Balfour-Browne; Pyrethrum-Gnadinger; Insects afiecting domestic animab-osborn 

Entomology k Paraaitology Library 

Lederle Laboratories Division, American Cyanamid Co.. . . . . . . . . .  10 vials vitamin B12 concentrate 
5 grams folic add powder 

Division of Poultry Husbandry 

Division of Poultry Husbandry 

Division of Food Technology 

Division of Poultry Husbandry 

Swift& C o m ~ n y  ........................................................... $2,000.00 

Wallerstein Laboratories ..................................................... $2,000.00 

Wilson Laboratories. ........................................... 10 pounds liver fraction L 

DAVIS 

Stanley Anderson. .................... .1,600 day-old cockerels during February and April, 1949 
Division of Poultry Husbandry 

Division of Poultry Husbandry 
Monarch Manufacturing Works, Inc.. ...................................... .2 spray nozzles 

RIVERSID1 

Division of Entomology 
Carbide & Carbon Chemicals Corp.. . .2 t-cylinders containing a total of 350 pounds of ethylene oxide 

Division of Plant Pathology 

Division of Entomology 

American Cyanamid Company. ..................... .13 research samples of organic compounds 

Carbide & Chemicals Corporation. ................. . I51 research samples of organic compounds 

Dow Chemical Company 
20 gals. 40% emulsive K-6451; 100 Ibs. 40% wenable K-6451; 160 Ibs. 40% K-1875 

Division of Entomology 
Julius Hyman k Company. ........................................ .125 Ibs. and 2 gals. of 

a118 insecticide concentrate 20 Ibs. of #118 insecticide dust; 10 lbs. of *I18 technical insecticide 
Division of Entomology 

Lelngwall Company. ................................. .150 pounds of sahadilla preparation 
Division of Entomology 

Division of Entomology 
Niagra Sprayer k Chemical Div.. .............................. . l ,  48-lb. carton KOLOFOG; 

6, 50-Ib. bags Dusting sulfur; 6, 50-lb. bags experimental KOLO Ex Dust 
Division of Entomology 

Pennsylvania Salt Mfg. Company. .............................. .50 Ibs. DDT analog wenable 
insecticide: 10 Ibs. DDT analog technical insecticide; 2 gals. DDT analog emulsifiable insecticide; 
100 Ibs. benzene hexachloride W-12; 100 Ibs. benzene hexachloride W-25; 1,000 lbs. DDT 

Division of Entomology 
Rohm&HaasCompany ..................................................... 94research 

samples of organic compounds for insecticide testing; 240 Ibs. of 50% wettable powder of DDD 
Division of Entomology 

Shell AgriculNrd Laboratory.. ........................ . l  drum of Shell Summer Spreader Oil 
Division of Entomology 

Sherwin-Williams Company. . . . .  .6  gals. 25 96 DMC emulsifiable concentrate; 10 Ibi. technical DMC 
Division of Entomology 

Tobacco By-products k Chemical Corporation. . . . . .  .400 Ibs. Black Leaf 40; 144 Ibs. black leaf 155 
Division of Entomology 

VanDykkCompany ...................................................... 10gm.ME4 
Division of Entomology 

Victor Chemical Works. . . . . . . . . . . . . . . . . . . .  .30 gals. Tetraethyl Pyrophosphate, technical grade 
Division of Entomology 

Monsanto Chemical Company. ...................................... .30 pounds Santocel C 
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