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2 hydrocolloid obtained by extraction with water or aqueous alkali, from some members of the class Rhodophyceae (red
rageenan consists chiefly of potassium, sodium, calcium, magnesium, and ammonium sulfate esters of galactose and 3,6-
se copolymers. These hexoses are alternately linked a-1,3 and B-1,4 in the polymer. The prevalent copolymers in the
-designated kappa-, iota-, and lambda-carrageenan. Kappa-carrageenan is mostly the alternating polymer of p-galactose-4-
anhydro-p-galactose. lota-carrageenan is similar, except that the 3,6-anhydrogalactose copolymer is sulfated at carbon 2.
carrageenan and iota-carrageenan there is a continuum of intermediate compositions differing in degree of sulfation at
ibda-carrageenan, the alternating monomeric units are mostly o-galactose-2-sulfate (1,3-linked) and p-galactose-2,6-disulfate
-ester sulfate content for Carrageenan ranges from 18% to 40%. In addition, it contains inorganic salts that originate from the
>m the process of recovery from the extract.

sovered by alcohol precipitation, by drum drying, or by freezing. The alcohols used during recovery and purification are
thanol, alcohol, and isopropyl alcohol. Carrageenan that is recovered by drum-roll drying may contain mono- and diglycerides
olysorbate 80 used as roll-stripping agents.

: A 20-mg/mL solution prepared by heating a uniform dispersion in a hot water bath to 80°
1e Sample solution.
aria: The Sample solution becomes more viscous upon cooling and may form a gel.

: Prepare as directed for the Sample solution in Identification A.
7L of the Sample solution, while still hot, add 4 drops of a 0.1-g/mL solution of potassium chloride, mix, and cool.

aria: AA short-textured (“brittle”) gel that has hardness and rigidity but breaks or shatters readily with a relatively smooth
tes a carrageenan of a predominantly kappa type; a compliant (“elastic”) gel that does not break or shatter, but recovers its
and dimensions after the removal of deformation load indicates a predominantly iota type. o (NF 1-May-2024) If the solution

ne carrageenan is of a predominantly lambda type.

a portion of the Sample solution, prepared as directed in Identification A, with 4 parts of water, and add 2-3 drops of
2TS.
aria: A blue, stringy precipitate is formed (also positive for furcellaran, a similar colloid).

; loenTiFicaTion Tests (197), Infrared Spectroscopy

ocedure B if Procedure A is not working for the sample preparation.]
F 1-May-2024)
serse 2 g in 200 mL of a 450-mg/mlL, (NF 1-May-2024) Solution of potassium chloride, and stir for 1 h. Allow to stand for 18 h,

-1 h, and transfer to a centrifuge tube. (If the transfer cannot be made because the dispersion is too viscous, dilute with up to
1e potassium chloride solution.) Centrifuge at approximately 1000 x g for 15 min.

Documents

Document Sharing Hub

Full document details: Carrageenan


https://online.uspnf.com/uspnf/current-document/1_GUID-37232E7C-5275-4B7B-9007-9587E166E4C1_5_en-US
https://online.uspnf.com/uspnf/current-document/1_GUID-37232E7C-5275-4B7B-9007-9587E166E4C1_5_en-US
https://online.uspnf.com/uspnf/current-document/1_GUID-37232E7C-5275-4B7B-9007-9587E166E4C1_5_en-US
https://online.uspnf.com/uspnf/current-document/1_GUID-37232E7C-5275-4B7B-9007-9587E166E4C1_5_en-US
http://www.avadocuments.com/doc/carrageenan
http://www.avadocuments.com/doc/carrageenan

action (kappa- and iota-carrageenan).
re a 2-mg/mL solution of each Sample, and cast films 5 um thick (when dry) on a suitable nonsticking surface, and obtain the
spectrum of each film.

solution: Prepare a 2-g/L solution of the carrageenan sample to be examined.

mn: Transfer 4.5 mL of the Sample stock solution into a plastic flat-bottom weighing boat about 35 mm in diameter and allow
etely in an airflow oven at 60° until a film of about 10 um thick is obtained (about 16 h).

the IR absorption spectrum of film prepared using either Procedure A or Procedure B (see Mid-Infrared Spectroscopy (854)).

strument background correction and noise smoothing using instrument software based on the sample spectrum acquired.] 4

sria: Carrageenan has strong, broad absorption bands, typical of all polysaccharides, in the 1000 to 1100 cm™" region. 4Other

absorption bands and their intensities relative to the maximal absorbance at 1065-1075 cm™" are as shown in Table 1.

Table 1
Absorbance Relative to the Absorbance at the Peak Between
1065-1075 cm™!
ve Molecular
‘(em™) Assignment Kappa lota Lambda
1260 Ester sulfate 0.5-1.8 1.0-1.6 2.2-3.3
3,6-Anhydro-p-
938 galactose 0.2-0.6 0.2-0.5 0-0.2
-850 Galactose-4-sulfate 0.2-0.5 0.1-0.4 -
-830 Galactose-2-sulfate - - 0.3-0.7
820 Galactose-6-sulfate - - 0.2-0.6
3,6-Anhydro-p-galactose-

-805 2-sulfate 0.0-0.1 0.1-0.4
4)

acedures, Procedure 1: NMT 3 ppm

'dures, Procedure 1: NMT 10 ppm

wrion Tests (61) and Tests For SpeciFiep Microoreanisms (62): The total bacterial count does not exceed 200 cfu/g, and the tests
icies and Escherichia coli are negative.

31)

:ample at a pressure not exceeding 10 mm of mercury at 70° for 18 h, cool in a desiccator, and weigh.

rria: It loses NMT 12.5% of its weight.

R: NMT 30 mL of water is required to dissolve 1 g at a temperature of 80°.

\TTER

er the Sample to a 250-mL beaker containing 150 mL of water and 1.5 mL of sulfuric acid. Cover with a watch glass, and heat
th for 6 h, rubbing down the wall of the beaker frequently with a rubber-tipped stirring rod, and replacing any water lost by
ransfer 500 mg of a suitable filter aid to the beaker, and filter through a tared filtering crucible provided with a 2.4-cm glass

sh the residue several times with hot water, dry at 105° for 3 h, cool in a desiccator, and weigh. The difference between the

1d the sum of the weiahts of the filter aid. crucible, and alass fiber filter is the weiaht of the acid-insoluble matter.
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