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PETITION
ADDITION OF SEA WATER SALTS
AS NONSYNTHETICS TO 205.605a

This petition requests that salts concentrated from sea water be added to the
National List under 205.605a -- nonsynthetic, nonagricultural substances allowed as
ingredients in or on processed products labeled as "organic” or “made with organic
(specified ingredients or food group(s}))”. The specific request includes four (4) salts
that have been previously accepted as suitable for use in organic foods:

+  Sodium chloride from sea water
+ Potassium chloride from sea water
]
&

Magnesium chloride from sea water
Magnesium sulfate from sea water

The following specific changes are requested:

Add to 205.605a:

Salts from sea water — sodium chioride, potassium chioride,
magnesium chloride, magnesium sulfate (optional addition ~ food
grade®)
*  Because concern has been expressed in the past about the leve! of heavy metals in

sea water salts, if may be useful fo provide a clarification that the salis must meet the
requirements of the Food Chemical Codex or food grade purity.

Delete from 205.605hb:

Magnesium chloride — derived from sea water

Because these four salts from sea water are well known to the NOP/NOSB through
previous reviews and communications, this is an abbreviated petition.
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PETITION
ADDITION OF SEA WATER SALTS
AS NONSYNTHETICS TO 205.605a

1. Specific Components and Common Names

+ Sodium chloride (NaCl) from sea waler

¢ Magnesium salts (MgCl, magnesium chloride, MgSQO4 magnesium sulfate)
from sea water — often referred to as magnesium chloride even though
there may be some residual magnesium sulfate in the substance

» Potassium chloride (KCI) from sea water

Other names for these substances:

¢+ Sodium chioride: common salt, table salt, sea salt

Magnesium salts (containing magnesium chloride and magnesium sulfate):
nigari, bittern

Magnesium sulfate: epsom salts, bitter salts

Magnesium chloride

Potassium chloride: muriate of potash

*
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PETITION
ADDITION OF SEA WATER SALTS
AS NONSYNTHETICS TO 205.605a

2 Contact Information for Manufacture of Sea Salis

Salt institute

700 North Fairfax Street
Fairfax Plaza Suite 600
Alexandria, VA 22314-2040
703 549 4648

Morton Salt

123 N. Wacker Dr.
Chicago, IL 60606
1 800 789 7258
Sodium chloride
Potassium chloride

Cargill Salt

P.O. Box §621

Minneapolis, MN 55440-5621
888 385 7258

Sodium chloride

Potassium chloride

Vivion, Inc.

929 Bransten Road
San Carlos, CA 94070
650 595 3600

Sodium chlioride
Potassium chloride
Magnesium chloride

Ako Kasei Co., Lid
329. Sakoshi, Ako-shi, Hyogo 678-0183, JAPAN
&3 +81-791-48-1111
0 Sodium chloride
" Magnesium chloride




PETITION
ADDITION OF SEA WATER SALTS
AS NONSYNTHETICS TO 205.605a

3. Manufacturing Procedures

Sea water is filtered then concentrated through solar and/or vacuum evaporation,
Salts are crystallized through a series of heating and cooling steps and then
harvested using centrifugation. The physical changes that result in crystallization
are the result of ionic bonds rather than covalent bonds. The attached process
flow charts/process descriptions (Attachments 1 - 3) indicate the sea salts are
derived from a natural source and extracted using accepted food processing
techniques. There are some variations in procedures used by manufacturers but
the resulting compounds are the same, While some synthetic chemicals may be
used in the extraction process by some suppliers as noted in Attachment 2, these

components do not remain in the final sea salt.

The attached Decision Tree (Attachment 7) supports the classification of these
sea salts as nonsynthetic.




PETITION
ADDITION OF SEA WATER SALTS
AS NONSYNTHETICS TO 205.605a

4. Historic and Intended Uses

Sodium chioride is one of the oldest substances added to food in human history.
It is used as a condiment to enhance flavor as well as a preservative to limit
microbial growth. It can also change the functionality of components in a food.

Magnesium chloride from sea water has been used as a coagulant of soy milk to
make tofu. Used at a low level (<4% of dry soybeans), the magnesium combines
with soy protein and causes it to coagulate and form a curd. Other coagulants
used in tofu manufacture (calcium sulfate, calcium chloride, glucono-delta-
lactone) result in tofu with significantly different texture. Of the coagulants,
magnesium chioride from sea water has been considered the most compatible

with organic principles.

Potassium chloride is most commonly used as a salt substitute, either alone or in
combination with other substances.

All these salts are allowed for use in foods with the only limitation that they be
used in accordance with good manufacturing practices (GMPs).
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PETITION
ADDITION OF SEA WATER SALTS
AS NONSYNTHETICS TO 205.605a

5. OFPA
Nonsynthetic, nonagricultural ingredient
6. Regulatory

FDA: GRAS Status

Sodium chloride 21CFR182.1
Magnesium chloride 21 CFR 184.1426
Magnesium sulfate 21 CFR 184.1443
Potassium chloride 21 CFR 184.1622

CAS Numbers

Sodium chloride: #7647-14-5

Magnesium chloride hexahydrate: #7791-18-6
Magnesium sulfate heptahydrate: #10034-99-8
Magnesium sulfate anhydrous: #7487-88-9
Potassium chloride: #7447-40-7

See Attachment 4 — Material Safety Data Sheets




PETITION
ADDITION OF SEA WATER SALTS
AS NONSYNTHETICS TO 205.605a

7. Current Status

Sodium chloride: Not currently on the National List, however, it is commonly
recognized as suitable for use in all categories of organic foods.

Maanesium chloride: Already on the National List 205.605(b) as a synthetic
although recognized as nonsynthetic in previous TAP reviews. See Attachments
5 - NOSB Final Recommendation #16, Addition of Synthetic Magnesium Chloride
to National List, October 31, 1995 (TAP Review) and Attachment 6 —Magnesium
Chloride, NOSB Materials Database, September 13, 1999 (TAP Review)

Magnesium sulfate: Already on the National List 205.605(a) as "Magnesium
sulfate, nonsynthetic sources only”. Presumably, magnesium sources from sea
water would be considered nonsynthetic.

Potassium chloride: Already on the National List 205.605(a) but without the
limitation “from sea water”.




PETITION
ADDITION OF SEA WATER SALTS
AS NONSYNTHETICS TO 205.605a

8. Justification

At this time, magnesium sulfate and potassium chloride are listed as
nonsynthetics in 205.605 (a). Most likely, sodium chioride (sea salt) was
inadvertently left off the list of nonsynthetics because it is generally recognized as
acceptable for use in any food. We believe that magnesium chloride from sea
water was mistakenly classified as a synthetic and placed in 205.605 (b). The
Harvey vs. Veneman decision to prohibit synthetic substances in foods labeled as
“organic” requires that these nonsynthetic substances be listed in 205.605(a) in
order to allow for their continued use in foods labeled as "Organic”.




PETITION
ADDITION OF SEA WATER SALTS
AS NONSYNTHETICS TO 205.605a

9. Additional References

« Salt Institute Website (www sallinstitute.org)
« Kuntz, Lynn. “The Many Benefits of Salt”. Food Product Design, October
1994,
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ADDITION OF SEA WATER SALTS
AS NONSYNTHETICS TO 205.605a

Attachment 1: Manufacture of Salt - Details
Salt Institute (http://Awww saltinstitute.org/11.html)

Solar salt is produced by the action of sun and wind on seawater or natural
brine in lakes; both temperature and salinity are important. The water
evaporates in successive ponds until the brine is fully concentrated and salt
crystallizes on the floor of the crystallizing ponds. Solar salt plants must be
located in areas of low rainfall and high evaporation rates, and where suitable
low-cost is available. In the Mediterranean, for example, saltworks succeed
because evaporation exceeds rainfall by a factor of 3:1; that advantage is
even greater in Australia where it can reach 15:1,

Seawater contains about 3.5% (by weight) dissolved minerals. Sodium
chloride is 77% of that amount, or about 2.7% of seawater. The other 0.8%
consists chiefly of calcium, magnesium and sulfate ions. As seawater
evaporates, its volume decreases and the concentration of sodium chloride in
the resulting brine increases. Thus, saltworks generally extract as sodium
chloride a bit over 2% of the weight of the influent seawater. This means that
solar saltworks are often quite extensive in area. Often, the concentrating
ponds will have distinct coloration, a pink or red, depending on the salt
concentration and what species of plants and animals find it habitable. Salt
crystals begin to form when the brine concentration reaches 25.8 % sodium
chloride (NaCl). As evaporation proceeds, a layer of salt builds up on the
earthen crystallizer floors to a thickness of 10 to 25 cm (4-10 in). Sometimes, a
layer of salt remains in the crystallizers as "salt floors" to provide support for
"harvesting” equipment and to lessen the chance of clay or soil contamination
of the salt. A modern, properly operated solar salt plant can produce salt that
is more than 89.7 % NaCl (dry basis). In the Dead Sea, salt producers have to
contend with "salt mushrooms.”

After the salt "crop” reaches the appropriate thickness, the salt is harvested
(usually once a year) with mobile equipment, washed, and placed on stockpile
to drain. The principal impurities in solar salt are small amounts of calcium and
fagnésium sulfate, and magnesium chloride. Clean brine, made by dissolving
salt, is used fo wash the salt to remove small amounts of impurities such
hege. Seawater can also be used, but salt losses increase due to

,,,,,, oEijEon. Depending on the intended use, solar salt may be crushed,
reened and dried in kiln or fluidized-bed dryers. Because of its high purity
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Attachment 2: Manufacture of Salt - Details

Vacuum Pan Salt Refining

Salt Institute

Table salt is typical of the fine, granulated-evaporated salt produced in
vacuum pan evaporators. Virtually all food grade salt sold or used in the
United States is produced by vacuum evaporation of brine. Prior to mechanical
evaporation, the brine may be freated to remove minerals that can cause
scaling in the evaporators and adversely affect salt purity. Chemical treatment
of the brine, followed by settling, reduces levels of dissolved calcium,
magnesium and sulfate. Sulfuric acid treatment or chlorination may be used to
remove hydrogen sulfide, and hydrochloric acid will neutralize brine used in
diaphragm cell production of chlorine and caustic soda. Brine purification has
become increasingly important to produce high purity salt for use in chlor-alkali
production, particularly in Europe where dry salt is used extensively for this
purpose.

Water is evaporated from purified brine using multiple-effect or vapor
recompression evaporators. Multiple-effect (calandria) systems typically
contain three or four forced circulation evaporating vessels connected together
in series. Steam from boilers supplies the heat for evaporators and is fed from
one evaporator to the next to increase energy efficiency in the multiple effect
system. Vapor recompression forced-circulation evaporators (pictured below)
consist of a crystallizer, compressor and vapor scrubber. Feed brine enters the
crystallizer vessel where salt is precipitated. Vapor is withdrawn, scrubbed and
compressed for reuse in the heater. Recompression evaporators are more
energy efficient than multiple effect evaporators, but require higher cost
electrical power for energy input. The development of single stage
compressors has significantly reduced costs.

Ultimately, weak brine from either process is recycled to the solution mined
cavern.

Crystallized salt is produced as slurry which is dewatered first by centrifuging
or vacuum drying and then in kiln or fluidized-bed dryers where moisture
content of the final product is reduced to 0.05% or less. During this century,
salt producers have made significant advances in lowering energy
consumption and in reducing salting and scaling in evaporators.
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Attachment 3: Manufacturing Process for Magnesium Chioride from Sea

Water

Source: Vivion inc. — Supplier of Magnesium Chloride

"Raw material” is sea (salt) water that has been concentrated then had the
sodium chloride, potassium chloride and magnesium suifate removed through
a series of heating, cooling and filtering steps.

Magnesium Chioride (Crystalline) Production Process chart

Process condition

Production Process chart Cuality tegting
Raw material Test  each time receiving
I products. '
Dissolution
Filter press

Filtration

H
*

Concentration
}
Precipitation

Cooling solidification
|
Crush
i
Provisional packing

l

Crinding
4

Measurement

4

Packing
H

Metal detecior

Test
i

Prodycs

Yentilation rate--350cc/ minute «cm?

— &% this stage, settle forelgn substance out
and use skimming solution. Artach a 100, of
mesh to a lguid connector.

20kyg (-4, +1004g)

Ao O

Check if any foreign substance
does not exist (by eye sight).

Detaction sensiivity
Fe:2.0mm, SUS204:42 . 4mm

Product test / per lot
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Attachment 4; Material Safety Data Sheets
Source: Science Stuff, Inc.

3A Sodium Chloride

3B Potassium Chloride

3C Magnesium Chloride Hexahydrate

3D Magnesium Sulfate Heptahydrate




Fnevelonedia Sodinm chloride

® & & & 9 @

e @ ¢ ¢ & ¢ ¢ & © ¢ 2 ¢ @

Tur next offering

Latest newsletey
Shudent araa
Lesson piang
Taunami stats!

We need aditors

Richest

Mast Murderous
Most Popuious
Most Militaristic
Most Taxed
Poorest
Longest Living
Most Generous
Mast Educated
Most Athietic
Largest

Rast Comrupt

Ioat Trigger Happy

More Stats

e =

Encyclopedia: Sodium chloride

Updated 17 days 23 hours 23 minuies ago.

Oither descriptions of Sodium chioride

Sodium chicride, also known a3
common sait, able salt, or halite, s
a chemical compound with formuia
NaCl Scdium chlonide is the salt most
responsibie for the salinity of the
ocean and of the extracellutar fluid of
many muiticeliular organisms, i
commoanty used as a condiment and
food preservative.
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Crystal structure

Sodium chionids orystal struciure

Sodium chioride forms crystals with

subic symmetry. In these, the farger
shiaride ions are arranged in & cublc
slose-packing, while the smaller

r— —— e

Page 1 of 8

ISocium chioride
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Measura absolute molecular weight of polymers and proteins

The free onling malerials database. Datashests for aver 4000
sieals.

Free molecular mass info from the sxperts at Health Encyciopedia

Sink-Floats, Beads Specific Gravity

Properties

General
Marne Sodium chioride
Chemicat ;
formula NaC!
White or clear solid
Appearance
CAS- i 4
number TBAT-14-5
Physical
Formula BE A
weight £8 4 gmu
Malting A e .
';DQE'“ 074 K ‘801 C_r
Boifing 738 K {1485 °C)
point ! ’
Density 2.2 x10% kgrm®
Crystal foc
structure e
Sviubiiity 1359 /100 om® water
Thermochemisiry
aM® o 1-181.42 kiimol
AHS L 1F385.92 ki/moi
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sodiurn ions filf the cotahedral gaps ”
between them. Each jon is A i
surrcunded by six of the ather kind. ~
This same besic struciure is found in {1 gas, 1 bar
many oiher mingrals, and is known as e

the halite struciure. fquitt, 1 hae |

gv 72.11 JimgiK

SOHE

-411.12 kJimet

22878 Jimoi K

Biclogical importance
Safety

Sodium chiorde is essential to B on
Earth. Most biological tissues and

body fuids contamn g varying amount
of saif. The concentration of sodivm  [inhalation  (May cause immiation
ions in the _biaoa‘ is directly rgf:ated o oiin May cause imitation
the regulation of safe body-fluid

ingestion Dangerous in large quartities

leveis. Propagation of nerve impuises | Eves May calse Irritation
by signal transduction is regulated by More info Marardous Chemical
SO ans. ; Database (Aip AUl chemisiry uakron sdu/srdichermicals/1y9g18 htmf

.49% sodiurm chioride in water is

catied a physiological solution SI units were used where possible. Unless
£ s@ it is isosmotic with bi " .gn
because s sosmotic wih Mool | otherwise stated, standard conditions were

plasma. it s known medically as
agrmal salineg. Physiclogical soiution USBCL
is the mainstay of fluid replacement
therapy that is widely used in
medicine n prevention or treatment of
dehydration, or 25 an infravenous therapy to prevent hypoveiemic shock,

Disciaimer and references

Humans are unusual among primates in secreting large amounis of sall by sweating.

Salt throughout history

Sait crystal

Salt's preservative ability was a foundation of civilization. i eliminated dependency on the seasonal availabiiity of food and
silowed frave! over long distances. By the Middle Ages, caravans consisting of as many as Torly thousand camels traversed
four hundred miles of the Sghara bearing sait, somelimes frading it for slaves.

Untii the 19005, salt was one of the prime movers of national economies and wars. Sall has played a prominent e i
determining the power and location of the world's great cilies. Timbukiu was once a huge sait markel. Liverpooi rose from
just a small English port 1o become the prime exporiing port for the sait dug i the great Cheshime sait mines and thus
became the source of the work?'s salt in the 1800s.

Salt created and destroyed empires. The salt mines of Poland led to 2 vast kingdom in the 1500s, only to be destroved
when Germans brought sea s {often, o most of the world, considered 'superior 1o rock salt). Venice Tought and won 2 war
with Genos over salt. Genoa, however, had the last laugh. Genovites Christopher Columbus and Giovanni Cabols destroved
the Mediterranean trade by introducing the new world fo the market.

Salt was once one of the most valuabis commoditias known 1o man. S was taxed, Fom as far back as the 20th century
B in Ching, in the Roman Empire, sait was sometimes oven used as a currency, giving us the term salary. The Homan
Repubiic and Empire controlied the prica of sall, increasing i to raise money for wars, of iowering 10 be surs that the
poorest citizens could sasdly afford this important part of the diet. Throughout much of histery, itanfluenced the conduct of
wars, the fiscal policies of governments, and even the inception of revolutions.

in the empire of Mali, merchants in 1 2ih-century Timbukiu—the gateway io the Sahars Desert and the seat of scholars—
valued salt enough to buy i for its weight in gold; this rade led o the legends of the incredibly wealthy city of Timbukiu, ard
fusied nffation in Europs, which was exporting the sail

In fater tmes, for instance during the British colonial period, salf production and fransport wars controlled in india as a

means of generating enormous tax revenues. This ulimately ed to the Salt March to Dandi, led by Mahatma Gandhi in 1830
in which thousands of Indians went i0 the sea to ililegaily produce their own sait in protest of the British tax on saif.

The salf rade was based on one fact - it is more profitabie to seff salted foodstuffs than to sell lust sa#. Thus scurces of
food to salt went hand in hand with salt making. Before the salt mines of Cheshire were discovered, a huge trade in British
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search for fish and sait led to the Seven Years War between the two. With the British in control of saltworks in the Bahamas

and Nosth American cod, their sphere of influence quickly covered the world, The search for of in the late 1800s and early
19008 used the technology and methods pionesred by salt miners, even to the degres that they lcoked whers salt darnes
were located for off

In religion
There are thirty-two references fo salt in the Bible, the most famillar probably being the story of Lot's wifs, who was turmed

into & pillar of salt when she discbeved the angels and locked back at the wicked city of Sodom (Genesis 1426}, Jesus also
referred o his followers as the "salt of the sarth” Matthew Matthew 5:13), 2 reference io salt's great value in the ancient

workd.

Production and use

Jordanian and israell salt evaporation
ponds at the south end of the Dead Sea

Nowadays, sal is produced by evaporation of seawater or brine from other sources, such as brine wells and salt lakes, and
by mining rock sait, called halite.
While most people are familiar with the many uses of sall in cooking, ey might be unaware that sait s used in a plethora of

apptications, from manufacturing pulp and paper to selting dyes in textiles and fabric, to producing soaps and defergents. In
the northern USA, large quantifies of rock salt are used to help clear highways of ice during winter,

Salt is siso the raw material used to produce chioring which itself is requirad for the production of many modem materials
including PVC, pesticides, fire retardents and disinfectants.

Flavor enhancer

Salt is commonly used as a flaver enhancer for food and has been identified as one of the basic tastes. lronicaily, given its
nistory, this has resulted in large sections of the developad world ingesting salt massively in excess of the required intake,
particuiarly in colder climates where the required intake s much lower. This causes eievated levels of biood pressurs in
sorme, which in tum is associaied with increased risks of heart attack and stroke,

Biological uses

Many microorganisms cannot ive in an overly salty environment water is drawn out of thelr celis by csmoesis. For this
regson salt is used to preserve some foods, such a3 smoked bacon of fish. B has also been used o disinfect wounds.

Mounds of salt

Rl L T I e e s e
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De-icing

While salt was a scarce commaodity in history, industrialised production has now made saft plentifiil. About 51% of world
output is now used by cold couniries to de-ice roads in winter, see (it bin. This works because salt and water form a
putectic misture that has sboit 8 10°C lower freezing point than pure water, the ons prevent regular ice crystals from
farmming (below -10°C sait will not prevent water from freezing). Corcamns are arising that this use may be harmiui o the
emvironment though, and, in Canada, nomms were developed fo minimise the use of salt n de-icing.

Additives
The sait ane buys for consumption today is not pursly sodium chloride a5 most people assume, in 1811 Magnesium

cabonate was Brst added o salt to make it fiow mors feely. In 1924 trace amounts of lodine in form of sodium ndide,
potassium odide or potassim odate were first added, creating lodized sali to reduce the incidence of simple goitar.

Etymology

Rock salt ming near Mouni Morrs, New
York

Salt has also had influence on the English language. Many of its effects can siill be seen today. Words and sxpressions
related to salt mostly come from the Roman and Greek civilizations when sait was stil a valuable commaodity,

The Latin word for salt, sal. the French words soide (meaning “pay’} and soldier, are af related. In the Rafian language soidf
means "money’, soidaly is "a soidier”.

Roman soldiers were given a particular allowance to purchase salf {Latin sal}, sajarium argenfum, from which we take our

English word safary. The Romans also preferred salting of their greens, which led fo the Latin word for salt being integrated
in the word safad {in Vulgar Latin safats ferally meant "salted").

Also the expression "He is not worth his sait” can be fraced back to ancient Greece where salt was traded for slaves.

it is worth noting that apparently, the English word doesn't come from the Latin word, but they both derive from a cormmon
ancestral PIE root-word "sal, which meant 'sait’ in the Proto-inde-Eurcpean language, which is estimated o have bean
spoken over eight thousand years ago.

Qther facts

B Saty soil is generally unfit for sgriculture, hence the practice of salting the earth.

B The superstition that spilling salt brings bad iuck is sald 1o have originated with the overtumed salt cellar in front of Judas
Iscariot at the Last Supper, immortafised in Leonardo Da Vincl's famous painting.

# Due toits high concentration of salt, the Dead Sea has such a high densily that some objects which are not normally
buoyant can float on its surface. Humans float sasdy, having 2 density siightiy less than that of pure water. (But oniy 8%
of the salt in the Dead Sea is sodium chioride, 53% is magnesiumn chionde, 37% potassium chionde)

#® The cities of Cincinnati and Detroit are on top of active salil mines.

E The Third Reich stored vast amounts of monay, paintings and arworks in salt mines and many important documents and
#erms continue o he stored in former 3alt mines to this day. They are aiso used to store nuclear wasle.

See aiso

B black sait Wikibooks Cookbook has morg about his
B edible salt sui:;_g:;;t:

B soap

B salindy

B biosalinity

External links
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# Salt institute (htipdinew salfinstituie org) website
B Salt Archive (afny/salt org inews arch htm) website

@ Click for other authoritative sources for this 1opic faummarised at Factbites.comy.
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Encyciopedia: Potassium chioride

Other descriptions of Potassium chloride

Lipeiated 6 days 20 hours 32 minutes ago.

The chernical compound potassium shioride (KClh s o
retal haiide compoesed of potassium and chiorine. In ds
pure siate i s odourless. # has g white (o colouriess
vitreous crystal, with a face-centred cubm structure that
cleaves sasiy m three directions. KClis used in meding,
scientific applications, food processing and in judicial
execution through lethal injection. It coours naturally as
the minaral sylvite and in combination with sodiurm
chicride as sylvinite,

Condents
1 Chemical properties
2 Manufaciure/Exdraction
3 ises
4 BisiogicaiMedical properties

Potassivm chioride

5 Precautions
5 Suppliers/Manufaciurers
7 Refarences

{UPAL name
notassium chloride

Chemical properties

Genaral
Molecular formuia KCH
Motecular weight 7455 amu

Potassium chioride can react as a source of chioride Appearance white crystaline solid
ion. As with any other seiubie ionic chicrdide. it will . -
precipitate insoluble chiorides when added to a selution of | CAS number [7447-40-7]
an appropriate metal salt such a3 siver nitrate MSDS Datassivm chionde MSDS

:? Other names

KCitag) + AgING,)(ag) —> AgCHs) + KNO {ag;

Although potassium is more electropositive than sedium,
KCl can be reduced to the metal by reaction with metallic

# sylvite {minsral form;
# muriate of potash

sodium if the potassium is removed by distillation, due to

Le Chatelier's principle:

) ., 8501 °C o
KO + Naily NaCkl = Kig)

This method is the main method for producing metallic

Bulk Properties
Tlenglty 1.987 giom®
water: 34.4 g/100 om® {oold)
bty sthanol: 0.4 ¢/ em® acetone:

insoluble

potassivm. Electrolvsis (used for sodium) fails because of

Medting point T8 °C {1048 K

the high solubility of potassium in moiten KGL

noiling (subiimation) point 1500 *C (1778 K)

Manufacture/Extraction

Hazards: see e

Structire

Potassium chicoride ccours naturatly as sybvle, and it

Crystal structure Face-cantred cubic

«an be extracted from syivinite. It is also exiracted from
sailt water and can be manufactured by crystaliization

Fydrates nene believed kaown

frorn solution, fiotation or elecirostatic separgtion from
syitable minerais, it 8 a by-product of the making of nitric

Related Compounds

acid from potassium nitrate and hydrochloric acd,

{ses

i fiuprid . L
potass @ sodium chiprds

potassium bromide

e rubigium chigrids
poigssium iodide

The maiority of the potassium chioride produced s used

for making fertiizer] since the growth of many piants is fimited by thelr polassium infake. As a chermical feedstock it s
used for the manufacture of potassium hydroxide and potassium metal. i is also used in medicine, scientific applications,
food processing and in iudicial execution through isthal iniection,

Biological/Medical properties

el
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Potassium is vital in the burnan body and oral potassium ohioride is the common means to repienish i, although i can also
be diluted and given infravenously. It can be used as a salf substitute for fond, but due to s weak, bitter, unsalty flavor, i
usially mixed with reguiar salt, sodium chloride, for this purpose o improve the taste Medically # is used in the freatment of
hypokalernia and associated conditions, for digitalis poisoning, and as an electrolvie replenisher. Side effects can include
gastrointestinal discomnfort including nausea and vomiting, diarthea and bieading of the gui, Overdoses cause hyperkaiemia
which can lead io parasthesia, cardiac conduction blocks, fiprilation and arhythmias, also sclerstic effects.

Precautions

Orafly i is toxic in excess; the LD, is around 2500 mg/kg imeaning that a 150-1b person would have to consurme about six
ounces: regular sall is about as toxic). Infravenously this is reduced to just over 100 mgfkg bt of more concern are its
severe effects on cardiac muscies; high doses can cause cardiac arrest and rapid death.

Suppliers/Manufacturers

B Sigma Aldrich (hffp v sigmaaldrich.com)

B Az Aesar (BHpAwww affa. com/atlindex Birm

B AR International (hfte Haaw v comdindex iitn

#® Fisher Scientific {(httpsiwww I fishersel convindex jsp}

References

B Handbook of Chemisiry and Physics, 71st edition, CRC Press, Ann Asbor. Michigan, 1880
B M, N Greenwood, A, Eamshaw, Chemiskry of the Elements, Pergamon Press, 1584,

# Click for other authoritative sources for this topic (summarised at Facibites.com).

The Wikipedia articie incluged on this page is Hcensed under the GPDL

images rmay be subject 1o relevant owners' copyrigh

All other elements are (¢ copyright NationMaster.com 2003-5. All Rights Reservec
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Magnesium chionide
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Other gesoriptions of Magnesium chilodide
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Center

Magnesium chioride s composed of magnesium and
chiorine and is a typical ionic halide, being highly polar
and solubie in water, Itis 3 weak Lewls acid, so not
surprisingly the hexahydrate can undergo partial
hydrolysis when heated, Magnesium chioride can be
extracted from brine or sea water, and IS 8 commonly
used scurce of magnesium metal, which can be extracied
from MgCl, using electrolysis.

Contents

1 Chemical Properties

Z Preparation

3 Uses

4 Precautions

E Suppliers/Manufaciurers
& External links

7 References

Chemical Properties

Magnesium chioride can serve as a source of
magnasium compoursds, for example by pracipitation:

MgClylag + Ca{OHtag) — Mgr(@é“i}z(s) + GaClz(aq‘;
it zan be elecrolysed (o give magnesium metal
MgCl,{) — Ma(l) + Cly(g)

foth of these reactions are used in the Dow process for
. ; T ey

production of metaific magnesium

Magnesium chioride can aiso aﬁct 2% 3 weak Lewis acikd

and salls containing the MgC1,™ are known, though rare,

[

Preparation

in the Dow process, magnesium chioride is regenerated
from magnesium hydroxide using hydrochionc acid:

Mg{OM){s} + 2 MO - MQC!E{M} + 2 HQG(U

e e e g . -

tMagnesium chioride hexahydrate

IPAC name
Magnesium chionde

General

Malecular formuda

MgCl,

Molecular weight

48,22 amu {anhydrous)

20331 amu {(hexahydrate}

Appearancse

white or colouriess
crystaiing solid

CAS number

ITT86-30-3] (anhydrous)

{7781-18-8] (hexahydrate)

wSDS

Magnesium chioride MSDS

=

Other names

# Magnesiym{il) chioride

Bulk Properties

Density

2.32 gfem? (anhydrous)

1.58 gfem® (hexahydrate)

water 54.2 91100 em® (207
)
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) A ) Solubility . PR G,
it may also be prepared from magnesium carbonate by a thanch 7.4 /1008 om” (34
sirilar reaction.
Uses Meking point 714 °C (887 K)
Boiling pont HE 0 (IBBE K)
i o irde | £ ety of applicatios .
Magnaﬁmm uhém:ade s used fora \gar:etgf of applications, Hazards: \rritant
hesides the manufaciure of magnesium via the Dow
process dscussed above. 1t is used in the manufacture of Structure
textites, paper, fireproofing agents, cements and Coordination geometry foctahedral, Booordinate?
refrigeration brine. S B
Crystal structure Lo,
Magnesium chioride is aiso the foremost soy milk -
n ,
coagulant for the preparation of tofu, Hydrates rgxahydrate
L Reiated Compounds
A number of state highway depariments throughout the - -
Uritad States have decreased {he use of rock salf and magnesium fuonide seryliiurn chloride
sand on roadways and have increased the use of Bquid )
R s . L. 3e . 1 T EE R EE
magnesium chioride as 2 de-ioer of anti-icer. The Hguid magnesiur f)rim.de calcium chloride
magnesium chioride is sprayed on dry pavement (farmac) | TA8NESIUM fodide
itation or wet pavement prior 1o freezing

the winter manths to pravent snow and ice from adhering and bonding to the rpadway. The application of

cenditions during and after freezing precipitation yet it seems to be negatively affecting eleciric ulilittes.

Two mair issues have been raised raganding the anti-icer magnesium chioride as it relales to electric utifities: contamination
of insuiators causing tracking and arcing across them, and corrosion of steel and gluminium poles and pole hargware,
Precautions

Iritant. Wear gloves and goggles. For more detads see a Baker
MSDS (Altpiiway jthaker comvmsds/englishitmm{ 156 .Ftm).

Suppliers/Manufacturers
Aldrich: htip:/fwww sigmaaldrich.com Alfa: http:/fiwww alfa corm/aiffindex.htm VWR: http:/fweaw v comdindex . htm or Figher

hitps el fisherscicomiindex sp

External links

B Magresium Chicide as a De-lang Agent (B www_ usda goviuselectic/engineenngr2001/magnesium chioriche. At}
g gL .

Referances

Handbook of Chemistry and Physics. T1st edition, CRC Press, Ann Arbor, Michigan, 1980,

2. N, N. Greenwood, A Eamshaw, Shemistry of the Elernents, Pergamon Fress, 1584,

3. Hill Petrucel, McCreary, Perry, "General Chemistry”, 4th ed., Pearson/Prentice Hail. Upper Saddle River, New
Jersey, LISA.
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Magnesium sulfate

Encyclopedia: Magnesium sulfate

ipdated 4 days 18 hours 50 minutes ago.
Cither desorintions of Magnesium sulfate

#Magnesium suifate (commonly called Epsom

;:“,Z? saits or

Ads by Gogotoogle

mixing capacity and obtain homogenedty in your

Double you
progduct

hitter salts in hydrated form) s 2

chemica sormpound with the formuia

I
MusO,

Origin

Epsom salt was originally prepared by boiling
down mineral waters at Epsom, England and
afterwards prepared From sea water, n more

recent t

7H,O.

Safe. effective surgice! solution 1o treat Alrial Fibrdllation,

High Throughput Screening Samples and Services for Drug
Dissovery

mes, these salts are obtained from

certain minerais such as siiceous hydrate of

magnes

Medical use

ia. it is used as a therapeutic bath,

Free Technical information & Toois: Decomposition, Specifications.

git.

it is taken orally as a laxative, and o treat
hearthum of constipation,

Intraven

cus use s broadening, as magnesium sulfate reduces striated muscie contractions and biocks periphera:

neuromuscular transmission by reducing acstyicholine release at the myoneyral junction. indications for its use are:

B Frev
B Asa

ention and reatment of seizuees (especially in eclampsia, for which i is the most effgctive therapy).
nronchodilator afier beta-agonist and anticholinergic agents have beern tred. e.g. i severs axacerbations of

asthma.
# in some cardiac arhyihmias:

8 Alrial fibriigtion

# Torsades de pointes tachycardia

® Click for other authoritative sources for this topic (summarised at Facibites.com).
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PETITION
ADDITION OF SEA WATER SALTS
AS NONSYNTHETICS TO 205.605a

Attachment 5: NOSB Final Recommendation #18, Addition of
Synthetic Magnesium Chloride to National List, October 31, 1885
(TAP Review)
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TAP REVIEWER COMMENT FORM so. USDA/NOSE

Use this page or an equivalent to write down comments and Summarize

your evaluation regarding the data presented in the file of thjg potential
National List material. Complete both sides of Page. Attach additional

sheets if you wish.

)

J A M 3 i ’
FThrs file is c}ue back to us by: J\mm\hmﬁ DAF"%L {Q QT o 7

- . Y
Name of Material: ™Mo ovesiove Cll el o e

" ,{}M ,.-y/;} T oV
Reviewer Name: e c’“’/c:z«,r-::.c;kN

Is this substance Synthetic or non-synthetic? Explain (if

H I Py
appropriate} ., iy yle Gy A SV 7V/ erre © (oM
AV ‘:"J 7 & ARV [:‘15' "‘:""_‘/ P VIR /4\.«’ Vi jf‘f,, f/’{':_ { ,&8{‘&?,”-&4}5

If synthetic, how is the material made? (please answer here if onr database
form is blank)

This material should be added to the National List as:
Synthetic Allowed Prohibited Natural

or, //Nﬁn~s§rnﬂzeﬁc (Allowed as an ingredient in organic food)

oy

- Non-synthetic (Allowed as a3 processing aid for erdanic food)
or, this material should not be on the National List

Are there any use restrictions or limitations that should be
placed on this material on the National List? ‘

R - . - R I
R Ry I C o, o g SE L) UV
AR I idme S da 2CE [ =T YA THED /<)

o

o

. ¥ ot
LA T
i_/‘ iy

Please comment on the accuracy of the information in the file:
R
Gor D

Any additional comments? (attachments welcomed)

Do you have a commercial iﬁtfgmst in this material? Yes; I~ Ne
T -y ,

,\wv;#'/'i:#/f AT sy

o ettt Date C /2. &/

K I
£

7
L _,;.i
7y

Signature




Please address the 7 criteria in the Organic Foods Production Act:
{comument in those areas vou feel are applicable)

(1) the potential of such substances for detrimmental chemical interactions with other
materials nsed in organic farming systems;

(2) the toxicity and mode of action of the substance and of its breakdown produocts or
any contaminanis, and their persistence and areas of concenfration in the
environment;

(3) the probahility of environmental contamination during manufacture, use, misuse
or disposal of such substance;

(4} the effect of the substance ov huwman health;

{5) the effects of the substance on biclogical and chernical interactions in the

agroecosystem, including the physiological effects of the substance on soil
organisms (incloding the salt index and solubility of the soil), crops and lvestock;

{6} the alternatives to using the substance in terms of practices or other available
materials; and

(7) its compatibility with a system of sustainable agriculture.




TAP REVIEWER COMMENT FORM for USDA/NOSE

Use this page or an equivalent to write down comments and summarize
your evaluation regarding the data presented in the file of this potential
National List material. Complete both sides of page. Attach additionai
sheets If you wish.

g _

;‘Thas file is due back to us by: [\ ousy 24 1990 -]
- ,"'\‘ % - \\

Mame of Material: ?‘x VOLONME S ey O xﬂ\j\\ O 0T O 60

—d

» 'S - Lo
Reviewer Name: VR JoE Mepteelvoe .

Is this substance Synthetic or non-synthetic? Explain [if
appropriate]
Cnlhelic

If synthetic, how is the material made? (please answer here if onr database

form is blank)

This material should be added to the National List as:
“Synthetic Allowed Prohibited Natural

or1, Non-synthetic (Allowed as an ingredient in organic food)
Nop-synthetic {Allowed as 3 processing zid fer organic food)

or, ___ this material should not be on the National List

Are there any use restrictions or limitations that should be
placed on this material on the National List?

N oal g - T [\ e L o
LRy fel glffr:ﬂﬁaues; = el UrFg

Please comment on the accuracy of the information in the file:

Any additional comments? [attachments welcomed)
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Please address the 7 criteria in the Organic Foods Production Act:
(commment in those areas vou feel are applicable}

(1) the potential of such substances for detrimental chemical inferactions with other
materials used in organic farming systems;

Aeove .

{2) the toxicity and mode of action of the substance and of its breakdown producis or
any comtaminanis, and their persistence and areas of conceniration in the
environment;

Hone {neun.

(3) the probability of envirommental contamination doring manufacture, use, misuse

or disposal of such substance;
Aluong -

(4) the effect of the substance on homan health;

Y

Wilfpctard Cn Hharbic

{5y the effecis of the substance on biological and chernical interactions ia the
agroecosystem, including the physiological effects of the substance on soil
organisms (including the salf index and solubility of the soil), crops and lvestock;

B/

(6) the alternatives to using the substance in terms of practices or other available
materials; and
flof Knsag -

(7) its compatibility with a system of sustainable a¢riculfure.
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PETITION
ADDITION OF SEA WATER SALTS
AS NONSYNTHETICS TO 205.605a

Attachment 6: Magnesium Chloride, NOSB Materials Database,
September 13, 1989 (TAP Review)




Magnesium chloride
Processing

Identification

Chemical Wames  Magnesium chlon CAS Numben
Other Mames: Magnogene. Other Codes:
Double salt with magnesium s irarl, Birremn

GHZO

Composition Mgl

Pmpeﬂics=
A colodess, deliquescesn
Solubsdity at 207 C. 18 54

odorless matenal crvstals or Hakes.

4
LY

46 g/ 10

How Made:

Oreeus naturaily as the muneral bisch
natural brines, from seawster, and in LLL presence of an oganic reducing agent. Recovery from hrnes and
from pmash manufacture is achieved by concentrating the hm!oE by solar evaporation and then fractionz
erysealization of other salts. The resulting mixture of o :&gsxecmm chioride and 1.;.;;11&;1;:!1 sulfate (epsom salts)
is rradisonally called “mgan)’ \‘Lagne:snum chloride can also be synthesized by reacting magnesium oxide,
magnesium carbonare, magnesium ammonium chlovide hexzhydrate, or magnesium h»dmuce with a solution
of hydrochlotic acid (Bryce-Smith, 1960 from Budavar, 15}91_»), or as a by-product of potassium mining and

fertlizer production ("Tibdam £al,

is manufacmred as a by- ;m,m:cr of the potash industry, from

Specific Uses:
Color retension and firming agent for canned veg tahles; 2 coagulant of sov milk with magn resinm sulfate
e tofn \hmn curd); in mifant formuda; as a dressing agent inn cofton fabrics. Used m sugar

(Fpsom salts) to mak
beet processing. Lised asa disinfeceant,

Action:
Coagulation of soymilk is 2 wmpi cx interaction of several vanables \F fou et ak, 1997). Combines with seluble

protesms o denature and take them our of solution. Atsacks fused sifica when m

Cﬁmi:inaﬁﬂns:
With magnesium sulfate (Epsom salts) in nigari Also found in cor
magnesium sulfate as a potash magnesia double salt (Rose and Rose, 1979).

mibinaton with potassium carbonate and

Status
i, OFPA

thete, non-agricuituzal ingredient.

i{ﬁmiatt )

Status among Certifiers

\any certifiers have adopted the NOSB's annotation in their recommendation 1o add magnesium chioride o
the National Li ast, but were confised about how o adopt and ﬂlph:zmn’ the \("‘-B s recommendation. T hat
recommendaton is that magnesium chlodide, unrefined is con rohibited for use in
processing ozganic food. Magnesium chlonde, refined is considered synthenc ;md -a! owed
food. Some certifiers are considesng seawater extracted migad o be ‘refined’ magnesiom chloride in the

absence of a clear standard and others are not,

NGB Magerialy Dar sz

rv soluble in water and freely soluble in alcoho

1.




il o 1’
g chibride (Processingl

&
pesd

\me ed for soy processing under IFOAM

OFPA 211%(m) Criteria

for derpimental chemical Interactions with other materials used in
not used in organic farming

(1) The potential of such szﬁﬁimﬁce
semis. A5 this s a processing matenal, the substance i3

orpame fazmang
FSECTILS,

‘The toxicity and mode of action of the substance arxd of 1ts break

i their persistence and g of concentration in the environment. See processor critena 3 balow.

he probability of wmfunmcntJ contamination dunng menufaciuee, use, Misuse
auhar"—a;}w This 13 considered below under sem {2).

(4} The effect of the substance on human health. This is considered m the context of the effect on
sztrition (3} below as well as the

(5} The effects of the substance on biclogical and chemica
the physiological effects of the substance on s0il orgarsn
the wozh crops and Hvestock. As this is not rede; sed into th
Ay The alternatives to using the substance in terms of practices or other av: atlable matenals. See

O {‘-!T{Jdiii:l’.fi oF any CONMManis

5

val of such

T

5 and residues {5) below.

interscions in the agroecosysterm, inchuding
(ireluding the s air index and solubtiry of
sern, there is no direct effect.

ind the considesation of GF

]

> ARTOCCOSYS

discussion of alternazives in {1} below,
{7} Its companbility with a system of sastain:
the context of organic handling 1n (0 below.

able agriculture. This 1s conssdered more specifically below in

NOSB Processing

THETIC PROCESSING ATD OR ADJUVANT may be used if;

1. An equivalent substance cannot be produced from a natural source and has no substitutes that are organic
ingredients.
Some coaguiant must be used to make wfu. The qualify of tofu products 15 significandy influenced by the
tvpe of coagulant used (Tsag, et al, 1981). Magnesium chloride is avatlable from non-syithete and
synthetic sources--see a description of vardous sources above in the How ] Made” secnion. (Other tofu
guiants mclude calcium chioede, caloam sulfate and delra giufo lactone (Shurtleff and Aovog, 19940
The NOSE did not recommend that either caleivrn suifate or delta gluco lactone be added 1o the Mational
st of non-organic ingredients. Calcium chlonde has been xecummumaj bt all three of these coagulants
produce a tofa mth different rextural qualities from migas. Nigag and calciem suifate are considered as the
only tweo coagulants suitsble for Chiness- strle tofu O' these two, caloimm sulfate ofu s both harder and
more britde than aigarl tofu (Mow, et alb, 1997

13

Trs ranufachure, use and Lub;:»ot.ai does not conaminaze the environment.

Semwater extraction lnvolves minimal kmpact oa the environmesnt. Itis usualiy performed by
evaporztion. Syathesis from magnesiam oxide made from magnesium cazbonate involves LhL ase of fossi

Manufacture from fernliver bv products alse wvolve the use of synthenc

m subfaze with hvdrochione sod or potassi

Fuels "md hydrochione act
ons, priscpally the reaction of magnes:

E11 eRTetis

chlonde.

sintained and the mategal itself or its breakdown products do not

L

If the aupnonal qualizy of the food s m

have any adverse effect on human health,

“I‘agiwsium is heneficial to human bealth in the amounts used, The amount of chioride vsed i processing
wonid fall below the levels that would be considered a health nsh.

ar smas -
25, 1995 NOSB Materialy Dataluse

o




racersing)

textures, or nuiritive value lost

L_ r;auj:'g 1o recreate/improve Havors, colors,

4. Is not a preservs
dlh,aﬂg proesst e latter case

3

as LL(.IJ_I:UJ 31’ v,

raesiurn chlonde as a Ooming
> creates other sensogy .
¢ 98 3 supplemental source of magnesnam.

foc
PEHDAEY purpose. Fn’lahy, magﬂcsmm ch x:vnde: can sery

4 when used in accordance with Good Manufacnizing

Recognized as Safe (GRAS) by FL

5. Ts Generafly
ains o residues of heavy metals or other contamanants in excess of the

Practces ((5RP}, and cor
tolerances established by FDA,
Rat LI5S0 is 8.1 g/kg (Smyth, 1969 cited in Merck). Theze is no distinction berween refined and unrefs
magnesium chloride, only magnesium chloride that meets the andard of idenaty
Chetmicals Codex. Because the NOSB raised concerns about the possible contamination of the seaw,
to organic processors may need to be required to implement strict

m chiloride sets a maximutn contaminant
avy maals

{ s extract the brine, supphiers
quality assusance measures. The standard of idenuty
for ammonism (NHA) at not moere than 0.0053%

as lead at pot more than 10 ppm, and sulfate at not moze than {_LUE“, %,
with it approximately 4% magnesium sulfate, its sulfate level prevents nigar from meeting the
The investigator contacted 1wo basic producers and one distd

tor magne
, arserde {Ag)

S,

. because nigan containg
TSt

16TE

chionde smndard of wennty,
on heavy metal levels in their product, but was unable to obrain any test results.

6. Is compazible with the prncples of organic lmm‘hgg

Magnesium chloride is currently used as an ingredient in ozganic pro acessed food products, Organic
highly mmpmzble 1=highly incompanble} (Raj, 1
eared in that survey at that

PELOCESEOLs SUIV ved in 1991 L‘tih{i mgun as 4.2
mined minerals mted 3.6 and acidic sohutions rated 24, Therefore, nigar apy
time to be the cosgulant most compatible with organic principles.

7. There is no other way o produce a similar product without its use and it is used in the minimum quantity

requared 1o achieve the process.

the NOSR tofu pz@duccrs would have to label their rofiz as being
ent NOSB recommendations, maay
bel their tofu as “ofs

If magnesium chlopde s not 2l
“made from organic sovbeans” 13 rher rh,m organic ofu"! Under curze
i not most existing organic tofu makers w ould be putf in 2 position of having to rel
anic sovbeans” rather than as “organic tofu”

muade (1o O

Condensed Reviewer Comiments

“:Leviewcr 1:
T'he NOSB should not prohibit the use of non-synthetic magnesium chlonde for tofu production. Tt should
consider restricting the use to non-synthete, refined magnesium chloride o eliminate unacceptable levels of

arsenic and lead which may be present in the unrefined mw’ﬂﬁl

2 less compatible with the philosophy of uzgmm oroduction for processed
fritegeal to the producnion L}{ canned foods and is used to preserve coor and
-l by labeling the product with a date o mdicats tme best used

Magnesiam chloride seems 1o
foods other than tofu. [tis not
texture. These qualines couwld be better addre

by, The use of magnesium chionde should be re stricted to Lth products such s wofu fer which it is Integral
10 the manufacture of the product.

Roviewer 2
In surnrnary, o -2 of material for use in organic systems, providing that 1t

can be shown to contain levels of 1,.‘ miul components which aze below those delineated by the Food
Chernicals Codex for magnesium chionde. Next in order of preference would be refined magnesium c

rural sources.

art would be the most preferable chol

oride

from other nas

ARY AND BEECOMMENDATION (from Rewewer 2}
sium chlonide und::f 3 separate headings, s folows:
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Adagmesinm thloride {Praces

rin 3 PIOCOSSNg anly. Must be shown not o
¥ CONERMInAnts [tmgﬂean:m suli sre exchuded) nr levels compsrable o those
sde used a5 2 food addidve.

avy met: 1'» or o

ad enly

¢

rathenc, regulzted - Anpotation: A8 3 Coags
Codex

hermmw Must be refined 1o 2 degree which meets
of allowshle conmminants.

whes nigan 1s not an availa
irernents for maximum

magnesium chlonde - synthetc

sh oper. tion which sepag

ifes l rha if magnesium chloride/Nigan s prepared from a pot
: then it is compatible with f.){g:mia production and ha

I

CI‘:{S{

should be class

fied as non-synthetic.

! would also like to propose that an annofation be developed which clearly states that magnesiurn

ij,Jved from {‘[’L&bh wpciauum nzd is 13::.11,1’:“{‘11: involve separatx
v desived by synthe

ligarn st
wnd drying {crystallization).
hydrochlode aeid would be Llit.._ Hed

{onclusion
The NOSE made separate decisions for “Refined” and “Unrefined” sources. }.insw organic processors and
certifiers are unable to interpret the NOSE's wcumzm_ﬂdatmn berause neither 21 CFR 1841426 nor the Food
Chernicals Codex distinguishes magnesium chionide in this way. Food gmdﬁ sources can be obtained from
either seawnter of bischofite, both of which appear 1o be non- J,uz:menc [f the NOSB is concemed that the
Food Chemmcals Codex tolerances for contaminants are 100 h.gn these can be adjusted accordingly. The

tor tofa-—-may merit discussion. Use in rextiles

recommendation of one of the reviewers--that use be limited o
and processed products lnbeled as made with orga mc ingredients ‘need not meet as rigorous 2 standard as
magnesium chloride used in food labeled “organic”

,ﬁcfg;ms:gs

Inor Syathl & 9 -"{;uxcﬂp,luu of synthesis from magne shm ammoniom chlonde

Bryce-Smith, 1960, In
hewahvdrate in the presence of hyd

4%

rochlorie acid),

san. 1996, Merck Index, 12th Edinon, Whitehouse Station,

Budaven, o

Hou, H.]., K.C. Chang, and }si ¢, Shih. 1997, Yield and textural properties of soft tofu as affected by

conguiation methoa‘ 1. Food Science 62; 824-827.

1982, John Wiley & Sons.

Kitk-Oxhmer Encvclopedia of Chemical Techaology, Jed edinon, !

aod and Nurdton Board, 1981, 1996, Food Chemieals Codex 3rd Hd / 4h

Sciend
ational Academny Press.

MNational Academy of
Fd. Washington, DC: !

1, 1070, New York: Van

Rose, v and B. Rose. 1979, A Condensed Chernical Diczosary (7ih

Nostzand Reinhold.

v

Shurrleff, W, and A, Aovagl 1990 Tofu and Soym e Producten. Lafavese, CA: Soya Food Center.

70

Smyth, HUF. etal 1969, Am ind Hyg Assec, 342
Tisdsle, 3.1, W.L. Nebson, and 112 Bearon, 1985 Senl Ferrdiey and Ferulizers. New York: Macmmillan Pab. Co.

&1, Stuckies on the vield and qualiey charactenstcs of wofu

S0, Chen.

. . N
GG NOSB Materials Database Page 4 o7 5




s of Blochemistry,  MeGraw-

| and R. Lehman,




PETITION
ADDITION OF SEA WATER SALTS
AS NONSYNTHETICS TO 205.605a

Attachment 7: Sea Saits Decision Tree — Nonsynthetic or Synthetic
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