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SULFOSUCCINATE DERIVATIVES OF 
CARBOHYDRATES 

This application is a division of parent application 
Ser. No. 222,648 ?led Feb. 1, I972, which issued as 
US. Pat. No. 3,756,966 on Sept. 4, I973. 

BACKGROUND OF THE INVENTION 

Field of the Invention .. 

Detergent compositions ‘containing biodegradable 
builders. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide de 
tergent compositions containing builder compounds 
which are free of, or contain substantially reduced 
amounts of nitrogen and phosphorus, and are as eff 
cient as existing builders containing phosphorus and 
nitrogen. . 

It is another object of the invention to provide com 
positions containing builder compounds which can be 
synthesized from low cost raw materials at reasonable 
prices and are biodegradable. 

Still another object of the present invention is to pro 
vide new organic compounds which may be utilized as 
builders in detergent compositions. 

DESCRIPTION OF THE INVENTION 

It has now been discovered that certain sulfosucci 
nate derivatives of carbohydrates. particularly poly 
saccharides, such as sucrose, lactose, maltose, cellobi 
ose, raf?nose, starches, cellulose, glycogen, hemicellu 
loses, pectins, alginates and gums and carbohydrate de 
rivatives such as alkyl glycosides can serve as effective 
detergent builders in detergent compositions. 
The builders employed in accordance with the pres 

ent invention can be described as derivatives of alkyl 
glycosides, di-, oligo- and polysaccharides having the 
general formula: 

OR ()R n 

wherein A is COOM or CHgORl R is hydrogen or a sul 
t‘osuccinate moiety of the formula 

st m1 

R' is R. an alkyl group containing 1 to 4 carbon atoms 
or an a- or ,B-t‘ructosc moiety having the structure 
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wherein R is as de?ned above; M is an alkali metal, am 
monium or substituted ammonium cation; n is an'inte 
ger from about l-—l0,000 and wherein the average 
number of sulfosuccinate moieties is at least 0.5 per 
monomeric unit. 
The aforementioned compounds can be substituted in 
detergent compositions for existing builders containing 
phosphorus or nitrogen without impairing the effi 
ciency of such detergent compositions. 

It should be understood that the above structure 
(Formula I), for purposes of simplicity, is entirely pic 
torial and represents a simpli?ed version of the mole 
cule. More speci?cally, it is well known, for example, 
that many starches can contain as a major constituent 
thereof, amylopectin or the branched chain as opposed 
to the amylose or linear chain molecule which is actu 
ally indicated by the pictorial representation above. 
Since the amylopectin polymers are linked by hemiace 
tal links at the uronic position, the sulfosuccinate salt 
derivatives of starches described in the present inven 
tion may also contain considerable branching at the 
uronic positions with hemiacetallinked polyglucoside 
chains. ‘ 

In the case of cellulose, the anhydroglucose unit de 
picted above (Formula I) is linked as in cellobiose and 
the molecule may contain ‘from about 250-2500 cello 
biose units. Accordingly, it should be understood that 
when the degree of substitution or 05. value (i.e., 
number of R groups per monomeric unit) is stated, it 
is the average number of R groups per anhydroglucose 
unit that is intended in the cases of cellulose and starch. 
Further, in the case where alginic acid (A=COOH) is 
used as a starting material to prepare derivtives of the 

’ invention, the repeating unit is even more complex and 

50 

consists of a [3-(l-4) linked anhydro-D-mannuronic 
acid and anhydro-L-guluronic acid moiety. Again, 
when referring to the degree of substitution, the aver 
age number of R groups per anhydromonosaccharide 
unit is intended. 

It is further apparent that, with the exception of the 
cases where all available hydroxyl groups are substi 
tuted by a sulfosuccinate moiety, there is a complex 
distribution of R substituents in the polymer molecule. 
Thus, some anhydromonosaccharide units may be 

‘ monosubstituted, some may be disubsituted, some may 

60 

65 

be trisubstituted and some may be unsubstituted. Fur 
ther, the sequence of such substituted and unsubsti 
tuted units, while unknown, is most probably in a ran 
dom manner. 

As a resuit of the complex structures present in the 
polysaccharide ester salts in the present invention, the 
degree of subsitution or esteri?cation is referred to by 
the average number of sulfosuccinate moieties at 
tached per anhydromonosaccharide unit. A degree of 
substitution of 0.5, for example, indicates that, on the 
average, for every 100 anhydromonosaccharide units 
in the molecule, there are 50 sulfosuccinate moieties in 
the-‘complex arrangement described above, 

In the cases of sulfosuccinate derivatives of alkyl 
glycosides with "=1 and disaccharides, the D8. value 
refers to the total number of hydroxy groups substi 
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tuted by sulfosuccinate moieties per molecule. Thus, 
the D.S. value may be as high as 4 in the alkyl glycoside 
derivatives and as high as 8 in the disaccharide deriva 
tives. 

It has been found that effective detergent-building 
properties are afforded when the polysaccharide sulfo 
succinate salts of the present invention have a degree 
of subsitution (D.S. value) of from about 0.5-3, prefer~ 
ably about 1-3 and more preferably, l.5-3. In the cases 
of the sulfosuccinate salts of the disaccharides, effec 
tive detergent-building properties are afforded when 
the D.S. value is from about I to 8 and preferably from 
about 2 to 8. In the cases of the sulfosuccinate deriva 
tives of the alkyl glycosides, the effective detergent 
building properties are afforded when the D.S. value is 
from about l to 4 and preferably from about 2 to 4. 
The alkali metal and ammonium salts of the sulfosuc 

cinate derivatives (Formula I) are obtained by reacting 
the appropriate alkali metal sul?te or bisul?te or am 
monium sul?te or bisul?te with the corresponding ma 
leic acid ester derivative of the carbohydrate. The ma 
leic acid ester, in turn, is prepared by heating the par 
ticular carbohydrate with maleic anhydride in a suit 
able solvent medium such as toluene and, after solvent 
removal, puri?ed by washing either with water or dilute 
mineral acid. The D.S. value is controlled by the ratio 
of maleic anhydride to starting carbohydrate used. In 
the cases where the maleic acid ester is water soluble, 
the product is puri?ed by ?rst dissolving in water and 
neutralizing to pH 8-8.6 with an alkali metal bicarbon 
ate or carbonate, evaporating to dryness and then ex 
tracting with a lower alcohol (e.g. methanol or ethanol) 
to separate the desired product from maleate salts. Al 
ternatively, an aqeuous solution or slurry of a sulfosuc 
cinate salt, e.g. the disodium salt, may be acidi?ed to 
about pH = 4 with mineral acid and the acid salt thus 
formed (e.g. carbohydrate residue 

precipitated or extracted with a lower alcohol and then 
isolated by ?ltration or evaporation, respectively. An 
aqueous solution or slurry of the acid salt is then neu 
tralized to a pH of ~8-8.6 with the desired base: e.g. 
potassium hydroxide. sodium bicarbonate, lithium car 
bonate, ammonium hydroxide, tetramethylammonium 
hydroxide. monoethanolamine, diethanolamine, trieth 
anolamine and morpholine to form the corresponding 
alkali metal, ammonium or substituted ammonium 
salts. 
The preferred cations for use in the compositions of 

the present invention are alkali metal, alkanolam~ 
monium (i.e., mono-, di- and tri-ethanolammonium), 
ammonium and mixtures thereof. Those especially pre 
ferred are sodium, potassium and triethanolam 
monium, although any cation which will solubilize the 
carbohydrate sulfosuccinates is suitable for use in the 
present invention. 
Any carbohydrate, especially polysaccharides, con 

taining hydroxy groups may be used as a starting mate 
rial for forming the derivatives used in the present in 
vention including such substances as the (C, to C.) 
alkyl glycosides, exemplified by methyl and ethyl 
glucopyranosides; disaccharides. exempli?ed by su 
crose, lactose, maltose and cellobiose. trisaccharides 
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4 
such as raf?nose; oligosaccharides, exempli?ed by 
those obtainable by enzymatic hydrolysis of corn starch 
and cellulose; polysaccharides, exempli?ed by glyco 
gen, starches such as those derived from corn, potato, 
rice, arrowroot, tapioca, wheat, sago, etc., cellulose, 
hemicelluloses, polyuronic acids, dextrans, pectins, al 
ginic acid and natural gums such as arabic and acacia 
as well as any of the aforementioned carbohydrates 
that may be modi?ed by etheri?cation, carboxymethy 
lation or cross-linking. The preferred sulfosuccinate 
derivatives used in the composition of the present in 
vention are the disodium sulfosuccinate ester deriva 
tives of starch, hydrolyzed starch, cellulose and su 
crose. 

According to the present invention, excellent clean 
ing results can be obtained by using the builders de 
scribed above with a wide range of detergent surface 
active materials and mixtures thereof. The builders can 
be used singularly, in combination with each other as 
the sole builder in the detergent composition or in com 
bination with other builders such as sodium nitrilotriac 
etate, sodium ethylenediaminetetraacetate, sodium tri 
polyphosphate, sodium and potassium pyrophosphate, 
sodium polyacrylate, oxidized starches, trisodium ci 
trate, trisodium carboxymethyloxysuccinate and alkali 
metal carbonates. 

In the detergent compositions of the present inven 
tion, the only essential ingredients are the detergent 
surface active material and the builder. The weight per 
cent of the builder present in the detergent composi 
tions will range from about 5 to about 90% and prefera 
bly from about 20 to about 60% and more preferably 
35-50% by weight of the total weight of the composi 
tion. When expressed as a weight ratio of builder to sur 
factant, the builders used in the instant invention will 
generally be present in a ratio of about 1:10 to about 
I0: I, and preferably 2:l-5:l depending on the end use 
or whether a heavy-duty or light-duty detergent is de 
sired. 

Similarly, in detergent compositions suitable for 
washing dishes in mechanical dishwashers, the ratio of 
builder to detergent may be as high as 50: l. 

In addition to having detergent building properties, 
the sulfosuccinate derivatives of the polysaccharides 
described in the present invention may also be used as 
anti-redeposition agents in detergent compositions‘. 
When used for such purposes, the sulfosuccinate poly~ 
saccharide derivative is generally present in minor 
amounts in relation to the total weight of the composi 
tion. For example, as a rule, when employed as an an 
tiredeposition agent, the polysaccharide derivatives of 
the invention will generally comprise up to 5% (prefer 
ably l—3%) of the total weight of the detergent compo 
sition. 
The detergent surface active compounds which can 

be used in the compositions of this invention include 
anionic, nonionic, zwitterionic, ampholytic detergent 
compounds and mixtures thereof. These suitable sub 
stances are outlined at length below. 

a. Anionic detergent compositions which can be used 
in the compositions of this invention include both soap 
and non-soap detergent compounds. Examples of suit 
able soaps are the sodium, potassium, ammonium and 
alkylol-ammonium salts of higher fatty acids (Cw-C20). 
Particularly useful are the sodium or potassium salts of 
the mixtures of fatty acids derived from coconut oil and 
tallow. i.c.. sodium or potassium tallow and coconut 
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soap and tall oil soap. Examples of anionic organic non 
soap detergent compounds are the water soluble salts, 
alkali metal salts of organic sulfuric reaction products 
having in their molecular structure an alkyl radical con 
taining from about 8 to about 22 carbon atoms and a 
radical selected from the group consisting of sulfonic 
acid and sulfuric acid ester radicals. (Included in the 
term alkyl is the alkyl portion of higher acyl radicals.) 
Important examples of the synthetic detergents which 
form a part of the compositions of the present inven 
tion are the sodium or potassium alkyl sulfates espe‘ 
cially those obtained by sulfating the higher alcohols 
(CK-Cl8 carbon atoms) produced by reducing the glyc 
erides of tallow or coconut oil; sodium or potassium 
alkyl benzenesulfonates in which the alkyl group con 
tains from about 9 to about 20 carbon atoms and in 
which the benzene ring is attached to the alkyl chain at 
either the one position or at the secondary positions 
such as in sodium linear secondary (Cm-Cmmlkyl ben 
zenesulfonate, sodium p-( 2-dodecyl )benzenesulfonate, 
sodium p-(2-octadecyl)benzenesulfonate, sodium 
p-(3-dodecyl)benzenesulfonate and 3-phenyldodec 
anesulfonate; sodium alkyl glyceryl ether sulfonates, 
especially those ethers of the higher. alcohols derived 
from tallow and coconut oil and synthetic alcohols de 
rived from petroleum; sodium coconut oil fatty acid 
monoglyceride sulfates and sulfonates; sodium or po 
tassium salts of sulfuric acid esters of the reaction prod 
uct of one mole of a higher fatty alcohol (e.g., tallow 
or coconut oil alcohols) and about 1 to 6 moles of eth 
ylene oxide per molecule and in which the alkyl radi 
cals contain about 9 to about 18 carbon atoms; the re 
action product of fatty acids esteri?ed with isethionic 
acid and neutralized with sodium hydroxide where, for 
example, the fatty acids are derived from coconut oil; 
sodium or potassium salts of fatty acid amides of 
methyl taurine in which the fatty acids, for example, 
are derived from tallow; alkane sulfonates such as those 
derived by reacting alpha-ole?ns containing 8 to 20 
carbon atoms with sodium bisul?te and those derived 
by reacting paraf?ns with S02 and Cl2 and then hydro 
]yzing with a base to produce a random sulfonate; al 
pha-olefin sulfonates such as those derived by reacting 
alpha-ole?ns with $03 and then neutralizing the reac 
tion product; and others known in the art. 

b. Nonionic synthetic detergents may be broadly de 
?ned as compounds which do not ionize in water solu 
tion. For example, a well-known class of nonionic syn 
thetic detergents is made available on the market under 
the trade name of “Pluronic”. These compounds are 
formed by condensing ethylene oxide with an hydro 
phobic base formed by the condensation of propylene 
oxide with propylene glycol. The hydrophobic protion 
of the molecule which, of course, exhibits water insolu 
bility has a molecular weight of from about 1,500 to 
1,800. The addition of polyoxyethylene radicals to this 
hydrophobic portion tends to increase the water solu 
bility of the molecule as a whole and the liquid charac 
ter of the product is retained up to the point where 
polyoxyethylene content is about 50% of the total 
weight of the condensation product. 
Other suitable nonionic synthetic detergents include: 
I. The polyethylene oxide condensates of alkylphen 

ols, e.g., the condensation products of alkylphenols 
having an alkyl group containing from about 6 to 12 
carbon atoms in either a straight chain or branched 
chain con?guration, with ethylene oxide, the said ethyl 
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6 
ene oxide being present in amounts equal to 5 to 25 
moles of ethylene oxide per mole of alkylphenols. The 
alkyl substituent in such compounds may be derived 
from polymerized propylene, di-isobutylene, octene, 
dodecene or nonene, for example. 

2. Those derived from the condensation of ethylene 
oxide with the product resulting from the reaction of 
propylene oxide and ethylenediamine. For examle, 
compounds containing from about 40% to about 80% 
polyoxyethylene by weight and having a molecular 
weight of from about 5,000 to about 1 1,000 resulting 
from the reaction of ethylene oxide groups with a hy 
drophobic base constituted of the reaction product of 
ethylene diamine and excess propylene oxide, said hy 
drophobic base having a molecular weight of the order 
to 2,500 to 3,000, are satisfactory. 

3. The condensation product of primary or secondary 
aliphatic alcohols having from 8 to 18 carbon atoms, in 
either straight chain or branched chain con?guration, 
with ethylene oxide, e.g., a coconut alcohol-ethylene 
oxide condensate having from 3 to 30 moles of ethyl 
ene oxide per mole of coconut alcohol, the coconut al 
cohol fraction having from l0 to 14 carbon atoms; a 
random linearsecondary alcohol containing 1 l—l 5 car 
bon atoms derived from n-paraf?ns and condensed 
with 3-20 moles of ethylene oxide per mole of the alco 
hol. 

4. Long chain tertiary amine oxides corresponding to 
the following general formula, R,R2R3N ~* 0, wherein 
R1 is an alkyl radical of from about 8 to 18 carbon 
atoms, and R2 and R3 are each methyl, ethyl or hydroxy 
ethyl radicals. The arrow in the formula is a conven 
tional representation of a semi-polar bond. Examples of 
amine oxides suitable for use in this invention include 
dimethyldodecylamine oxide, dimethyloctylamine ox 
ide, dimethyldecylamine oxide, dimethyltetradecyla 
mine oxide and dimethylhexadecylamine oxide, N 
bis( hydroxyethyl )dodecylamine oxide. 

5. Long chain tertiary phosphine oxides correspond 
ing to the following formula RR'R"P —~) 0, wherein R 
is an alkyl, alkenyl or monohydroxyalkyl radical rang 
ing from 10 to l8 carbon atoms in chain length and R’ 
and R" are each alkyl or monohydroxyalkyl groups 
containing from I to 3 carbon atoms. The arrow in the 
formula is a conventional representation of a semi 
polar bond. Examples of suitable phosphine oxides are: 

dimethyldodecylphosphine oxide, 
dimethyltetradecylphosphine oxide, 
ethylmethyltetradecylphosphine oxide, 
cetyldimethylphosphine oxide, 
dimethylstearylphosphine oxide, 
cetylethylpropylphosphine oxide, 
diethyldodecylphosphine oxide, 
diethyltetradecylphosphine oxide, 
bis( hydroxymethyl )dodecylphosphine oxide, 
bis( 2-hydroxyethyl )dodecylphosphine oxide, 
2-hydroxypropylmethyltetradecylphosphine oxide, 
dimethyloleylphosphine oxide, and 
dimethyl-2-hydroxydodecylphosphine oxide. 

r 

6. Dialkyl sulfoxides corresponding to the following 
formula, RR'S -—> 0, wherein R is an alkyl, alkenyl, 
beta- or gamma-monohydroxyalkyl radical or an alkyl 
or beta- or gamma-monohydroxyalkyl radical contain 
ing one or two other oxygen atoms in the chain, the R 
groups ranging from 10 to 18 carbon atoms in chain 
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length, and wherein R’ is methyl, ethyl or alkylol. Ex 
amples of suitable sulfoxide compounds are: 

dodecyl methyl sulfoxide, 
tetradecyl methyl sulfoxide, 

3-hydroxytridecyl methyl sulfoxide, 
2-hydroxydodecyl methyl sulfoxide, 
3-hydroxy-4-decyloxybutyl methyl sulfoxide, 
3-hydroxy-4-dodecyloxybutyl methyl sulfoxide, 
Z-hydroxy-3-decyloxypropyl methyl sulfoxide, 
dodecyl ethyl sulfoxide, 
2-hydroxydodecyl ethyl sulfoxide, and 
dodecyl-Z-hydroxy ethyl sulfoxide. 

c. Ampholytic synthetic detergents can be broadly 
described as derivatives of aliphatic secondary and ter 
tiary amines, in which the aliphatic radical may be 
straight chain or branched and wherein one of the ali 
phatic substituents contains from about 8 to 18 carbon 
atoms and one contains an anionic water solubilizing 
group. Examples of compounds falling within this de? 
nition are sodium-3-dodecylaminopropionate and sodi 
um-3-dodecylaminopropanesulfonate and sodium N-Z 
hydroxydodecyl-N-methyl-taurate. 

d. Zwitterionic synthetic detergents can be broadly 
described as derivatives of aliphatic quaternary ammo 
nium compounds, sulfonium compounds and phospho 
nium compounds in which the aliphatic radical may be 
straight chain or branched and wherein one of the ali 
phatic substituents contains from about 8 to 18 carbon 
atoms and one contains an anionic water solubilizing 
group. Examples of compounds falling within this de? 
nition are 3-(N,N-dimethyl-N 
hexadecylammonio)propane- l -sulfonate, 3-(N,N 
dimethyl-N-hexadecylammonio )-2-hydroxypropane- l - 
sulfonate, 3-(dodecylmethylsulfonium)propane sulfo 
nate, and 3-(cetylmethylphosphonium )ethane sulfo 
nate. 

In addition to the essential ingredients in the deter 
gent composition, other optional ingredients may also 
be added. Examples of the optional ingredients are per 
fumes, colorants, fabric softening agents, fungicides 
germicides, enzymes, ?uorescent dyes antiredeposition 
agents, hydrotropes and in the case of liquid composi 
tions, opacifiers and organic solvents. Other ingredi 
ents such as bleaches, i.e., sodium perborate with or 
without activators, active chlorine compounds and in 
organic salts such as sodium carbonate, sodium bicar 
bonate, sodium sulfate, sodium chloride and sodium 
silicate may also be present. 
The detergent compositions of the present invention 

can be utilized in washing solutions over a pH range of 
from about 7-l l and more preferably 8-10. 
Example I and Table I further illustrate the present 

invention. The detergent formulations set forth in the 
Table represent detergent compositions containing an 
anionic surface active agent in combination with build 
ers of the present invention and also standard phos 
phate builders. The compositions were prepared by 
blending together the recited components in the pro 
portions indicated, including an anticorrosion agent 
and buffering agent (sodium silicate) and adjusting the 
indicated pH where necessary by the addition of so 
dium hydroxide. The compositions were then tested for 
detergency or cleaning ability in the Terg-O-Tometer 
test wherein washing conditions are as indicated and 
the results reported as detergency units. The average 
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detergency units (DU) of the formulation is the ?nal 
re?ectance value of the washed cloth minus the initial 
re?ectance of the soiled cloth (the average of two 
runs), the re?ectance value being obtained by mea 
surement with a Gardner automatic color difference 
meter. 

EXAMPLE 1 

Starch Sulfosuccinate 

Corn starch-maleic acid ester 10 g (0.04] mole) hav 
ing a D.S. value of 0.80 is suspended in 100 ml of water 
and the pH adjusted to about 7 with sodium carbonate. 
To this mixture is added 5.4 g (0.052 mole) of sodium 
bisul?te. After readjusting the pH to 7 the mixture is 
stirred for 1 hour at room temperature and then heated 
at 50°C for 3 hours. The pH is then adjusted to 8.5 and 
starch sulfosuccinate having a D.S. value of 0.8 is ob 
tained by precipitating the product with ethyl alcohol, 
decanting the liquid, washing the residue with addi 
tional ethyl alcohol and ?nally drying the residue ob 
tained. ‘ 

Sulfosuccinate derivatives of other carbohydrates 
may be afforded using the above procedure by substi 
tuting in place of corn starch-maleic acid ester the ap 
propriate maleic acid ester of the desired di-, oligo- or 
poly-saccharide or alkyl glycoside. 

TABLE 1 

DETERGENCY BUILDING PROPERTIES OF 
STARCH SULFOSUCCINATE 

Washing Terg-O-Tometer, Dacron/Cotton soil cloth 
Conditions: (vacuum cleaner dust); 120°F, I80 ppm 

2:1 Ca*+/Mg++ water; pH = 10; 0.2% 
formulation concentration. 

Component Formulation (9?) 
l 2 

1. Disodium starch sulfosuccinate 50 — 
D.S. = 0.8 

2. Pentasodium tripolyphosphate — 50 
3. Sodium silicate solids (2.4/1 [0 l0 

SiOJNaQO) 
4. LAS (sodium linear secondary l8 l8 

(Cw-C,,,)alkyl benzene' 
sulfonate) 

5. Water balance balance 
Detergency (DU's) 26.l 29.1 
% Efficiency relative to control 90 

formulation 

What is claimed is: 
l. A sulfosuccinate derivative of a carbohydrate se 

lected from the group consisting of an alkyl glycoside, 
a di-, oligo- or poly-saccharide having the general for 
mula 

A 

wherein A is COO[H]M or CHzOR; R is hydrogen or 
a sulfosuccinate moiety of the formula: 

' R 

50M 
or 
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—('—-L|"H—(‘H2~—(‘OOM_ 
SOHM 

and mixtures thereof; 
R’ is R, an alkyl group containing 1 to 4 carbon atoms 
or an a- or B-fructose moiety having the structure 

H 

(CH,OH) 

\T 0 H¢OR 
OR H 

wherein R is as de?ned above; M is a cation selected 
from the group consisting of an alkali metal, alkanol 
ammonium or ammonium, or mixtures thereof; n is an 
integer from about l—l0,000 and wherein the D5. 

ll) 
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10 
value, which represents the average number of sulfo 
succinate moieties per monomeric unit, is at least 1 
when n is l, and at least 0.5 per monomeric unit when 
n is greater than I. 

2. The compound of claim 1 wherein the alkyl glyco 
side is selected from the group, methyl glucoside and 
ethyl glucoside, and the D5. value is from about 2 to 
about 4. 

3. The compound of claim 1 wherein the disaccha 
ride is selected from the group consisting of sucrose, 
lactose, maltose and cellobiose, and the D5 value is 
from about 1 to about 8. 

4. The compound of claim 1 wherein the oligosac 
charide is selected from the group consisting of a hy 
drolyzed starch and cellulose, and the D5. value is 
from about l to about 3. 

5. The compound of claim 1 wherein the polysaccha 
ride is selected from the group consisting of starch, cel 
lulose, glycogen, hemicellulose, alginate, pectin and 
gum, and the D8. value is from about l to about 3. 

* * * * * 


