
































The masses of kelp found along the shores of Lower California, in areas 
where kelp is not harvested, show the beneficial effect of judicious 
harvesting. 

Method of manufacture.--The giant kelp contains salts, laminarin, 
and mannitol, which must be separated from the· algin. This separation 
is made on the basis that alginic acid and the alginate salts of poly­
valent metals are insoluble. 

A number of different processes of manufacture have been used, as 
described by Humm (1951), Stoloff (1954), and Tseng (1947). 

Properties.--Algin solution decreases in viscosity by about 15 percent 
wi th each lOb F. rise in temperature. This change in viscosity is reversi­
ble , That is, the solutions regain their viscosity when cooled. If the 
solutions are held at high temperatures for a prolonged time, however, 
the viscosity may decrease, owing to a partial depolymerization of the 
algin molecule. 

The addition of about 10 to percent of alkaline phosphates or car­
bonates, by wieght of algin, improves the smoothness and the flow proper­
ties of algin solutions and decreases the viscosity. Such additions form 
a convenient method of raising the pH. The addition of strong alkalis to 
an algin solution has no immediate effect below a pH of about 12. At this 
pH, however, the solution will begin to thicken and form a gel. 

The addition of heavy-metal or alkaline-earth salts to an algin solu­
tion also causes it to thicken and gel. At high concentrations, such 
salts react with algin to precipitate the water-insoluble derivatives. 
Propylene glycol is resistant to reactions with solutions of the heavy­
metal or alkaline-earth salts. 

Solutions of algin derivatives of the metallic elements that are 
amphoteric or that form complexes with ammonia can be prepared by the 
addition of excess ammonium hydroxide. 

As the pH of algin solutions is lowered below about 4.5, the solu­
tions form gels; at about pH 3, alginic acid is preCipitated (except 
from the solutions of propylene glycol alginate). 

The use of salts of metals that form insoluble algin deri vati ves 
makes it possible to transform fluid algin solutiOns into firm gels and 
to obtain any of ' the intermediate semigelatinous conSistencies between 
these two extremes. The sparingly soluble calcium sal ts--such as cal­
cium sulfate, calcium gluconate, calcium tartrate, and calcium citrate-­
are often used for this purpose. The rate of gelation can be controlled 
by the use of sodium phosphate buffers. 

Algin solutions can form films that are clear, tough, and flexible 
and that have good adherent qualities. Not only are these films resis­
tant to greases, Oils, fats, waxes, and organic solvents, but they also 
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are compatible with the common hydroscopic plasticizers, such as glycer­
ine and sorbitol. They can be made water resistant by the aid of urea­
formaldehyde-tyPe resins, which make the films insoluble on heating. 
They can also be made water resistant by treatment of the films with a 
solution of an alkaline-earth or heavy-metal salt, such as zinc chlor­
ide or zirconium oxychloride. An additional method of making insoluble 
films is to form a metalic derivative that is soluble in excess ammon­
ium hydroxide. Drying the films drives off the ammonia and makes the 
films insoluble. The metallic derivatives can be formed from the salts 
of zinc, aluminum, copper, chromium, and iron. 

Carrageenin 

Although agar is entirely produced in Southern California and algin 
is largely produced there, carrageenin is largely produced in exactly the 
oppoSite side of the country, in Maine and Massachusetts. Carrageenin 
accounts for a substantial proportion of the income from the phycocolloids 
manufactured in the United States. 

Use.--One of the more important uses of carrageenin is in the suspen­
sion of cocoa fibers in the production of chocolate milk. Another impor­
tant use is in the stabilizing of ice cream, in which it stops wheying oft, 
controls ice-crystal formation, and gives improved melt-down characteris­
tics. Some additional uses of carrageenin are in the production of milk 
puddings, pie fillings, frosting mixes, milk shakes and fountain special­
ties, meringues, whipped-cream stabilizers, sauce thickeners, dietetic 
salad dressing and low-calorie foods, variegated ice-cream syrups, frozen 
pops, tooth pastes, phannaceuti cal items, hand lotions, cream shampoos, 
and cold-water paints. 

Source.--Carrageenin is produced from Irish moss (Chondrus crispus), 
which is obtained along the north Atlantic coast particularly from 
SCituate, Massachusetts; Portland and Rockland, Maine; Yarmouth, Nova 
Scotia; and Prince Edward Island. 

Rhydwen (1954) reports that in 1953 the value of the Irish moss har­
vested in the Maritime PrOvinces was $300,000. The Irish moss is found 
grOwing from just above low-water level down to a depth of about 20 feet 
and is relatively easy to harvest. In some areas, it is often collected 
by the wagonload after it has been washed up on the shore by storms. Us­
ually, however, it is picked by hand or is raked. The rakes have close­
set teeth and have handles from 15 to 20 feet long. An experienced man 
can obtain as much as 800 to 1,000 pounds on a tide. The plants are 
gathered in bags and sent to a central collection point for drying and 
baling. 

The collecting firms have voluntarily accepted inspection of the 
Irish moss bef'ore shipnent. Grade A Irish moss contains not more than 
2.5 percent sand, not more than 5 percent other foreign material, and 
not more than 18 percent moisture. 
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Method of manufacture.--Godston (1949) has reported on the process ~ 
of manufacture used by his company. 

Properties. --Some of the properties of the water solutions of carra­
geenin are as follows: 

1. They are ionized. (Carrageenin, being an anionic polyelectro­
lyte, interacts with proteins and other large molecules having 
positively charged groups.) 

2. They are viscous at low colloid concentration. 

3. They form gels that are thermally reversible. 

4. They stabili ze emulsions of both vegetable oil and mineral. oil. 

5. They suspend solids through the d.evelopnent of a thixotropic sys­
tem having a yield value greater than the net mass of the parti­
cles being suspended. (Thixotropy: the reversible property-­
exhibited by some gels--of becoming fluid when shaken.) 

6. They stabilize foams. 

7. They modify the growth of ice crystals through colloidal struc­
ture as well as through viscous effect. 

8. They bind and hold free mOisture, which is important in main­
taining softness in certain bakery goods. 

9 . They are softening and relaxing to living tissues, such as the 
skin. 

10. They control ''body'' in many food, drug, and cOSJl1etic prepara­
tions. 

11. They improve ''mouth feel," especially of watery liquids. 

12. They remove harsh and sharp flavors in certain foods. 

SUMMARY 

Seaweeds can be classified as green, blue-green, brown, or red. 
Only the brown and red seaweeds are presently of economic importance. 
Al though the brown and the red seaweeds may grow in the same geographi­
cal area, the brown seaweed flourishes in colder water than does the red 
seaweed. The red seaweeds generally grow in deeper water than do the 
brown seaweeds. Many of the important seaweeds must be harvested by hand, 
and the development of mechanical harvesters is one of the tmportant prob­
lems of the seaweed industry. 
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The lI&jor constituents in seaweeds are the carbohydrates; the Ll1nor 
conatituents include protein, fat, minerals, and vitaaina. Seaweeds have 
long been used for hUIIaD food in the Orient, whereas this uae in the Uni­
ted States baa been relatively un1JIportant. Seaweed meal, at about the 
2- or 3-percent level in the rations of fam animals, is said to produce 
beneficial results. The meal makes a good fertilizer if SuitablY' supple­
mented vi th n1 trogen and phosphorus, since it is high in potusiUII. 

During World War I, the California kelp industry produced large quan­
tities of potassium chlOride, iodine, decolorizing carbon, and such organic 
solvents as acetone. The seaweeds represent a tremendous reserve source 
of potusiUII chlOride and iodine. 

Other derived products that can be made f1'Olll seaweed include ll&nIli tol , 
an alcohol having 6 OI groupe. 

The primary economic value of seaweeds 1s as sources of the phycocol­
loids--agar, algin, and carrageenin. These materials are used in aak1ng 
bacteriological solid culture media, dental. impression molda, and staba­
lizers for chocolate milk and in manufacturing hundreds of products as 
diverse as terramycin suspensions and battery-plate separators. Thus the 
seaweeds--far from being weeds--are exceedingly useful seaplants. 
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