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emergence herbicide and a systemic in- 
secticide for cotton. Dr. Shaw’s opinion 
is that the surest way to increase use of 
pesticides is first to keep building the 
fund of knowledge on crop pests, tech- 
niques to control them, and the dollars 
and cents value of using these techniques. 
Then, he emphasized, growers must be 
kept continually informed of the findings. 

Mr. Mayfield told the group that so 
long as there is a reaonable profit to 
be made in current operations, funds 
for research can be plowed back. If the 
members of the industry do not supply 
the research to carry the whole industry 
forward, he cautioned, it is certain that 
someone else \vi11 do it for them-and 
send them the bill. 

Research 

Tomato Powder Processes 
Developed in West by USDA 

Vacu-Dry, Inc., announces that it has continuous 
process near readiness 

M’O PROCESSES for preparing tomato T powders by vacuum drying have 
recently been developed in Cali- 
fornia, where a large share of the nation’s 
tomatoes are grown. In  addition, Vacu- 
Dry, Inc., of Oakland, Calif., first com- 
pany to produce orange juice powders 
successfully, has announced that it will 
begin laboratory scale production “with- 
in a matter of days” by a continuous 

process and distribute samples to the 
trade. 

The two vacuum-drying processes re- 
sulted from a project at the Western 
Utilization Research Eranch of USDA 
at Albany, Calif., which some time back 
produced a citrus juice powder process. 
(Vacu-Dry attained the first commercial 
orange juice powder by a slight modifica- 
tion of this process.) \YURB also has 

Maryland mill installs new LABCONCO laboratory I 
D. A. STICKELL and Sons 
Hagerstown, have stepped up 
control and research activities 
with their new LABCONCO 
feed laboratory. LABCONCO 
specialized steel furniture and 
apparatus save time, permit 
full operation with minimum I staff. 

Note safety dispensing I 
stand (for acids and caustic) at 
far left. Carboys are stored in 

cabinet. Dangerous solutions are elevated by vacuum, dispensed over lead top table. 

LABCONCO KJELDAHL apparatus (for protein 
determinations) IS 12-unit hoodless combination 
model complete with \\ater control and digestion 
timer - i t  right is L-\BCOSCO illuminated 
titration table. 

SIX-UNIT GOLDFISCH fat extractor (for fat and carotene determinations) sits on cabinet 
specially designed to speed this work. 

WRITE TODAY for free illustrated catalog FF-54. 
sidering. You’ll get helpful information by return mail. 
tion Company, 11 15 Holmes Street, Kansas City, Missouri. 
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produced a promising tomato powder 
with slightly modified spray-dryers. 

During the war a “tomato drying” 
plant operated a t  Riverbank, Calif., 
producing drum-dried tomato juice 
flakes which were used in soups. This 
plant operated for only a short time. 

Processes and Pracess Conditions. 
In  order to prepare a satisfactory juice 
powder, it is necessary, when using vac- 
uum drying techniques, that the material 
“puff” during drying. Otheririse, the 
product will be a leathery mass com- 
pletely unsuited to reconstitution. Dur- 
ing vacuum drying of orange juice con- 
centrates! this puffing occurs naturally. 
In  tomato juice processing, however, 
puffing does not occur, and special steps 
need be taken. 

Two vacuum-drying processes have 
been tried: (1) a one-step process in 
which the juice is concentrated and dried 
directly; (2) a split-run process in which 
pulp and “tomato serum” are separated. 
dried separately, and recombined. 

One-Step Process. Juice is concen- 
trated to about 407, solids in commercial 
concentrating equipment. This con- 
centrate is then bvhipped in commercial 
beaters for periods of from 5 to 20 min- 
utes to incorporate air in the concentrate 
(this air causes the concentrate to puff 
during drying). The aerated concen- 
trate is spread on pans and placed in a 
vacuum tray dryer. The dryer is evacu- 
ated to 1 mm. Hg, and shelf tempera- 
ture is rapidly raised to 220’ F. As the 
concentrate temperature rises, tray tem- 
perature is gradually reduced to prevent 
concentrate temperature from exceeding 
150’ F. (an unsatisfactory product 
flavor-\vise results if higher temperatures 
are used). When moisture content 
reaches 37C, the dried product is cooled 
by the admission of cold rvater to the 
shelf and, when cooled, is removed 
ready for packaging. 

While this process works fine for batch 
production, it is questionable whether i t  
would be suitable for continuous proc- 
essing. I t  is possible that the methods 
used for spreading concentrates in a 
continuous vacuum dryer would also 
deaerate it, thus making it unsuited for 
drying. This has yet to be proved or dis- 
proved completely, however. 

Split-Run Process. Juice is centri- 
fuged to remove the pulp. The juice is 
concentrated to 62’ to 65’ Brix in a 
vacuum pan dryer a t  15 mm. Hg and 
135’ F. This concentrated material, 
known as serum solids, is placed in pans 
and is vacuum-tray dried at 3 mm. Hg 
(220’ F. shelf temperature) in a manner 
similar to orange juice powder drying. 
I t  puffs satisfactorily, can be dried to 
37, moisture in about 1 hour. The pulp 
is dried separately-either air or vacuum 
drying-ground, and added back to the 
dried serum solids. 

966 A G R I C U L T U R A L  A N D  F O O D  C H E M I S T R Y  



ERTILIZING in tAe fall, after the harvest, is F becoming a widespread practice. This prac- 
tice is being pushed by agronomists, agricultural 
college extension services, vocational-agriculture 
teachers and farm publications. Many farmers 
will do it this year. 

Fall fertilizing helps the farmer ration his valu- 
able time better. By getting the fertilizing done 
in the fall, when the farmer is not so rushed, he 
is free in the busy spring to do other jobs. And 

nitrogen, applied in the fall, helps the soil to 
“digest” or break down plant residues and get 
crops off to an earlier, faster start. 

Any fall fertilizing program necessitates the 
use of nitrogen in the non-leaching ammonia form. 
That’s why farmers like to use USS Ammonium 
Sulphate. 

USS Ammonium Sulphate helps to build new 
business for you. It’s easy to handle, mixes well 
and it won’t set up in storage. You can get USS 
Ammonium Sulphate either in bulk for mixing or 
in tough, moistureproof 100-pound bags to be 
sold for direct application. 

Make sure that you’ve got enough to take full 
advantage of this big new fall market. If your 
stocks are low, get in touch with our nearest coal 
chemical sales office right away for quick delivery 
of dependable USS Ammonium Sulphate. 

4-1868 

USS AMMONIUM SULPHATE @ 
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This process, omitting as it does the 
necessity for incorporating air in the con- 
centrate, might be suitable for continu- 
ous processing. (Orange juice puffs 
satisfactorily using continuous process- 
ing; so do the separated serum solids.) 

Spray Drying. In  addition to the 
two vacuum-drying processes, WURB 
has also evolved a spray drying tech- 
nique. This process would be less costly 
than vacuum batch. Its biggest dis- 
advantage is that it gives a fine powder 
(contrasted to a granular product from 
vacuum drying), and fine powders are 
hard to reconstitute with cold water. 
In  applications such as soups where hot 
water is used, this drawback is not im- 
portant, and it is probable that spray 
dried products could find a place in the 
market currently served by pastes. 

Economics. Tomato juice powders 
would serve markets currently reached 
by tomato pastes as well as be suitable as 
a beverage. Reconstituted juices from 
powders are quite similar in taste and 
color to current tomato pastes; however. 
flavor is slightly different from canned 
juice. This juice flavor redevelops if 
reconstituted juices are canned and al- 
lowed to stand for several days. 

Exact cost figures have not been ar- 
rived at, but it appears that such pow- 

ders would be close competitors of current 
tomato products. Advantages in pack- 
aging weight (93y0 saving on “juice” 
weight alone, not counting savings of con- 
tainer weight) would make the “vacuum 
batch” powder cheaper ineasternmarkets 
than single strength juice. I t  is likely, 
however, that powders would be more 

expensive than tomato paste. This cost 
differential could be offset by other sav- 
ings that are due to the powder form. 

Vacu-Dry’s process is continuous, but 
it will not comment as to similarities with 
either of the WURB vacuum processes, 
saying that patent matters have not been 
completely settled yet. 

Interior view of the vacuum shelf drier used in tomato powder work WURB. Trays 
on the lower shelf show freshly loaded paste and upper trays are covered 
with wire mesh screens to prevent excessive puffing of the paste 

HIGH 
FORMULATION 
YIELD 

Two highly efficient 

insecticidal solvents which 
cut formulation 

costs. For prices, tests, 

specifications, write - 

@ RICHFIELD 
Manufacturers of: 

Richfield Weedkiller “A” 
(contact herbicide) 

Richfield Aquatic 
Weedkiller 

R I C H F I E L D  011 C O R P O R A T I O N  
555 So. Flower S f .  

Lor Angeler 17, Calif .  
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