
GREENQUAT® BT

CATIONIC CONDITIONER OBTAINED 

FROM VEGETABLE RAW MATERIALS



GREENQUAT® BT

NATURAL CONDITIONER 100% natural active substance, 
derived from sugar beet.

INCI NAME

INCI name proposed 
Polyglyceryl-3 Betaine Acetate.

INCI name (China) 
Polyglyceryl-3 Oleate, Betaine, Acetic Acid.



GREENQUAT® BT

BETAINE CHEMISTRY AND 
COSMETIC PROPERTIES

Betaine or Trimethylglycine, is a very simple, common 
molecule found in nature. Its name is derived from the sugar 
beet (Beta vulgaris). 

Its commercial form is obtained from the process of 
making sugar out of sugar beets by chromatography of the 
molasses.

Trimethylglycine (TMG) C5H11NO2 is a quaternary ammonium 
compound with three methyl groups. At neutral pH it is a 
zwitterion, i.e. it presents itself as an electrically neutral 
substance with a positive charge inside its molecule in 
correspondence with the nitrogen atom N+ and a negative 
one in correspondence with an oxygen atom O-. 

  

On account of its structure, betaine can easily form 
hydrogen bonds with water and other molecules, giving it 
very unusual properties and in particular helping solubilize 
some other molecules. It is non-toxic (LD50 = 11.2 g/Kg) 
and is used in food supplements; it is highly soluble in water 
(up to 55%) and chemically stable. It has been shown to 
be secreted in marine microorganisms to help them resist 
osmotic stress.

Its molecular weight is 117.08, CAS number 107-43-7 and 
EINECS number 2013-490-6. The anhydrous form of betaine 
is a hygroscopic and pure powder; it is a non-sensitizing 
and non-irritating substance.

The applications of trimethylglycine in cosmetics are related 
to its ionic characteristics and mainly affect the moisturizing 
functionality and the ability to improve skin compatibility of 
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BETAINE CHEMISTRY AND 
COSMETIC PROPERTIES

surfactant mixtures, in addition to  other properties such as:

• retaining water,
• protecting and repairing mucous membranes,
• soothing and decongesting,
• stabilizing the interfaces of an emulsion.

Trimethylglycine also improves  sensory characteristics, 
the  feel of  formulations on the skin and facilitates the 
solubilization of some poorly soluble active ingredients, such 
as allantoin and salicylic acid.



GREENQUAT® BT

BETAINE 
IN HAIR CARE 

Betaine has been shown to be present in the hair of normal 
subjects. 

The concentration found is small (0.001 mg/g to 0.022 mg/g) 
but it is thought to be the compound which helps protect 
the hair protein structure in situations of high osmotic stress 
or heat and humidity variations. Chemical treatments such 
as bleach or perms deliver large amounts of aggressive 
chemicals of high osmotic strength to the hair fibers; 
similarly, hair straightening using high heat removes bound 
water from the proteins and causes damage to hair. Betaine 
could act as a protective mechanism in these conditions.

Work done by Hazel Pool Associates (HPA) shows that 
treating European hair with a 5% betaine solution achieved:

• Improved hair strength.
• Retention of its initial resistance to yield for a longer period.
• Less prone to fracture.

The effect is even more pronounced in Asian hair with eight 
parameters showing significant difference. In particular 
higher yield extension and break extension show that the 
hair is less brittle and  more elastic. It becomes stronger. 
Certainly, strengthening the hydrogen bonding is to be 
considered  one of the possible mechanisms by which 
hair strengthening is obtained. But other mechanisms can 
also be considered: the carboxyl group of the betaine may 
form electrovalent bonds with basic amino groups; betaine 
acts as a methyl donor to the free dicarboxylic groups of 
the polypeptide chain of the hair structure; water affinity 
of the betaine may reduce water availability and lessen its 
disruptive effects.
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BETAINE 
IN HAIR CARE 

Polyglycerin-3 is obtained through saponification without 
solvent of vegetable oil (Brassica Campestris Oil and 
Sunflower Oil) to obtain Glycerol and polymerization of pure
vegetable Glycerol. Polyglycerols are intermolecular glycerol 
ethers formed by condensation of “n” (2 or more) glycerol 
molecules with elimination of “n-1” water molecules.

Acetic acid is the second simplest carboxylic acid and 
consists of a methyl group attached to a carboxyl group. It 
is a colorless liquid organic compound with the chemical 
formula CH3COOH and it is an important chemical reagent 
used in chemical industries, in households, in the food 
industry as an additive (code E 260) and in biochemistry. 

The acetic Acid used by SOCRI is obtained through 
fermentation from a GMO-free Cassava root liquor and 
conforms to COSMOS standards.
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GREENQUAT® BT is a patented, 100% plant-
derived copolymer with high cationic charge derived 
from sugar beet. It can flexibly replace synthetic 
conditioning ingredients (ammonium chloride derivatives, 
hydroxypropyltrimonium, silicone and polyquaternium 
derivatives) commonly used in haircare applications. 

GREENQUAT® BT is water soluble and specifically 
developed for improved compatibility and transparency 
in anionic surfactant systems. It delivers excellent 
moisturization, smoothing and anti-frizz effect and is even 
capable of improving the quality of the foam, which appears  
creamier, softer and shinier.

GREENQUAT® BT is suitable for hair products such as 
shampoos, conditioners, cleansing lotions, but is also 
recommended for body care products for the velvety and 
‘talc’ after feel typical of cationics. 

Acetic acid was chosen as auxiliary for neutralization and 
has been shown to positively influence the conditioning 
activity of the product with significant effects on the 
combability and softness of the hair; acetic acid also confers 
a useful stabilizing function of the emulsion or solutions 
and compatibility with non-ionic and anionic-charged 
ingredients, as well as with polymeric cations. 
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Lastly, it gives GREENQUAT® BT a characteristic smell 
of vinegar which has a “clean” connotation and while it is 
perceived in the raw material alone it is not detectable in the 
finished product, unlike that of unfresh fish common in other 
cationic (green and synthetic) products that persists even in 
finished applications.

GREENQUAT® BT comes in liquid form and it can be used 
in cold processing.

SOCRI is meticulous in its work, centered on the following 
principles:

• design 100% natural alternatives to widely used 
petrochemical/unsustainable ingredients in key 
applications where there are currently minimal 
alternatives. 

• Use green chemistry principles in manufacturing to the 
maximum extent possible. 

• Ensure that these materials are completely non-toxic 
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to the body and are environmentally friendly and 
sustainable. 

• Use reactants that are 100% renewable and sustainable. 
• Not to use solvents or petrochemicals of any kind in the 

manufacturing process. 
• Neutralizing acid has a dual function: neutralizer and 

catalyst. Therefore, not to use any heavy metal catalysts, 
yet at the same time maintain mild reaction conditions– 
moderate temperatures and reduce energy consumption. 

• Achieve a one step process with high atom economy 
(97.9%.) Only water is lost. 

• Have water as the only reaction by-product. There 
is no waste, and no release of any chemicals to the 
environment. 

• Nontoxic to humans & the environment. 

For this reason, GREENQUAT® BT is:

• 100% Natural.
• Compliant with Cosmos and NaTrue standards.
• Petrochemical-free.
• Palm-free.
• Quat polymers-free.
• Readily biodegradable.
• Non-toxic.
• Non-GMO.
• No animal tests.
• Non-irritating.
• Non-sensitizing.
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Other interesting properties:

• Does not build-up on the hair.
• Improves wet combing and reduces fly-away.
• Suitable for palm-free formulations.

The need for soft, smooth hair is a top priority for consumers 
when selecting hair care products. Hair conditioners are 
a key component to a healthy hair care regime and help 
consumers achieve the high quality feel they are looking for.

The addition of GREENQUAT® BT, SOCRI’s new cationic 
product, adds to the hair conditioning market and provides 
improved hair integrity. Unique, specialty conditioners 
provide protection from the damaging effects of the 
environment and work to maintain the overall health of hair.
Consumers perceive their hair as moisturized or hydrated 
when it is soft, repaired and smooth. Moisturized hair does 
not feel brittle, has no fly-aways and is manageable and 
easy to style.
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EVALUATION 
VISIBLY MOISTURIZED – SMOOTHER HAIR, LESS FRIZZ AND BETTER 
DETANGLING

GREENQUAT® BT delivers a conditioned and moisturized 
after-feel on damaged hair. It can be used on its own, or 
combination with polyquats and/or silicones.

Dry detangling is improved and significant benefits in dry combing 
are observed above  standard silicone with polyquat system.

[the graph was produced using the tensiometer INSTRON Mod. 5543, 
speed 500 mm/min and the Garcia&Diaz WET COMBING method; the 
x-axis shows the tension force measured by INSTRON, the greater the 
detangling and combability effect, the lower such tension is]
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EVALUATION 
VISIBLY MOISTURIZED – SMOOTHER HAIR, LESS FRIZZ AND BETTER 
DETANGLING

GREENQUAT® delivers a conditioned and moisturized after-feel on 
damaged hair. Dry detangling is improved for Caucasian hair and 
significant benefits in dry combing are observed in comparison with 
conventional ‘quats’ (CTAC, BTAC).

[the graph was produced using the tensiometer INSTRON Mod. 
5543, speed 500 mm/min and the on the x-axis as a fubnction of 
the Garcia&Diaz WET COMBING method; the x-axis shows the 
tension force measured by INSTRON, the greater the detangling and 
combability effect, the lower such tension is]
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MEASURE OF RUBINE DYE 
AFTER REPEAT APPLICATION 

The graph above shows the intensity of colour, specifically RED 
RUBINE on the x-axis as a function of the various rinses, using a 
conditioner containing GREENQUAT®. It may be observed that 
after ten rinses the colour intensity remains high, while in the last 
rinse, without conditioner, there is a drastic drop in intensity.

Equipment and methods used.

• Wet combing – Garcia &Diaz (5500 tensile tester)
• Repeat combing – Customized machine
• Static charge build-up – Lunn & Evans method
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SUSTAIN COMBING FORCE EXERTED 
ON WET CONDITIONED HAIR

Combing force (max load – gf).

[the graph was produced using the tensiometer INSTRON Mod. 5543, 
speed 500 mm/min and the Garcia&Diaz WET COMBING method; the 
x-axis shows the tension force measured by INSTRON, the greater the 
detangling and combability effect, the lower such tension is]
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SUSTAIN COMBING FORCE EXERTED 
ON WET CONDITIONED HAIR

Number of breakages per 10K Strokes.

This graph shows, on the x-axis, the number of breakages every 
10,000 brush strokes and shows a much higher value for the 
unconditioned hair compared to the hair treated with conditioner 
containing GREENQUAT®).



GREENQUAT® BT

SUSTAIN COMBING FORCE EXERTED 
ON WET CONDITIONED HAIR

Static Build-up (V).

The x-axis shows the static volume, i.e. BUILD-UP after drying. As 
may be observed the hair treated with GREENQUAT® has the 
lowest volume compared to all the other samples tested.
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COMBABILITY OF AN AFTER SHAMPOO 
FORMULATED WITH GREENQUAT® BT

The combability measurements were performed with the same 
procedures previously described on strands of hair washed for 
one minute with the conditioning shampoo and then rinsed for one 
minute with water.

The conditioning shampoo was formulated as follows.

Ingredients Shampoo base 
A

Shampoo base 
B

Sodium Laureth Sulfate 8,5 10,0
Cocamidopropyl Betaine - 3,0
Lauryl Hydroxysultanine 3,0 -
PEG-4 Rapeseedamide - 2,0
Glicereth-2 Cocoate 2,0 -
GREENQUAT® BT 0,0 – 0,25 – 0,5 0,0 – 0,25 – 0,5
Citric Acid a pH 6 qs qs
Aqua a 100 a 100
Preservative q s q s
Perfume q s q s
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ANTISTATIC EFFECT

The same strands of hair used for the combability tests were dried 
and combed 10 times in standard environmental conditions (20°C, 
relative humidity RH = 30%); then the static charge was measured 
with an appropriate sensor (3M Electrical Specialties Division, 
Model 709).

The detection was performed 10 times and the average of the 
values obtained was calculated.
From the results shown in the following graph, it was found that 
GREENQUAT® BT acts as an effective static charge reducer, far 
superior to what the quaternary mono-alkyl linear chains of CTAC 
and BTAC can perform. The static electricity measurements carried 
out on the locks were repeated after the use of the two shampoos A 
and B.

It is clear that significant effects on the reduction of the electrostatic 
charge are obtained when GREENQUAT® BT is used at 0.5%.
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DETERMINATION OF THE OPTIMAL PH

The pH value influences the conditioning capacity of a cationic 
system and therefore the variation of the combing force as the pH 
changes, represents an indirect measure of the conditioning power 
of the material used. Also in this case, the tests were carried out on 
Caucasian hair strands of the same origin and with the procedures 
already reported previously.

The following graph shows the results of the experimentation which 
demonstrate that the conditioning activity of GREENQUAT® BT 
is maximum at pH values of 4 - 4.5 while at higher pH values the 
combing force increases.
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SENSORY EVALUATIONS

SYNERGY WITH CATIONIC 
POLYMERS

Sensory tests of delicacy and touch were carried out with different 
conditioners on the hair treated with the ranking test method with a 
panel test. The results have shown that with the GREENQUAT® BT 
the best sensorial evaluations are obtained.

A shampoo formulated with 0.3% of Guar 
Hydroxypropyltrimethylammonium Chloride (GHPTAC) and 
a shampoo formulated with 0.15% of GHPTAC + 0.25% 
GREENQUAT® BT was tested.
The results of the sensory evaluations (panel tests) have shown that 
there are no substantial differences between the two formulations; 
the values of quantity of foam, creaminess, combability, delicacy 
and brilliance are practically superimposable.

In light of the sensorial tests carried out, it is concluded that in the 
presence of GREENQUAT® BT the performance of the cosmetic 
system remains unchanged even by halving the percentual of the 
cationic polymer. 
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APPLICATIONS AND DOSAGE

The quaternaries based on the C22 behenilic chain show greater 
conditioning power (detangling capacity, combability, anti-
entanglement, anti-electrostatic charge, volume) compared to 
those deriving from less hydrophobic chains C16 (cetyl) and C18 
(stearyl). GREENQUAT® shows a synergistic effect towards fatty 
alcohols, but its conditioned activity is expressed even if there are 
no fatty alcohols present.

GREENQUAT® BT is suitable for hair products such as shampoos, 
conditioners, cleansing lotions, but is also recommended for body 
products for the velvety and ‘talc’ after feel typical of cationics. 
Acetic acid was chosen as the auxiliary for neutralization and has 
been shown to positively influence the conditioning activity of the 
product with significant effects on the combability and softness 
of the hair; acetic acid also confers a useful stabilizing function 
of the emulsion or solutions and compatibility with non-ionic and 

anionic-charged ingredients, as well as with polymeric cations. 
Lastly, it gives GREENQUAT® BT a characteristic smell of vinegar 
which has a “clean” connotation and while it is perceived in the 
raw material alone it is not detectable in the finished product unlike 
that of unfresh fish common in other cationic (green and synthetic) 
products that persists even in finished applications.

GREENQUAT® BT comes in liquid form and  can be used in cold 
processing.

Dosages between 0.25 and 0.5% replace the need to use silicone 
derivatives. In order to obtain a cationic charge, the percentage of 
use suggested is between 1 - 5 % for retail products and up to 7% 
for professional use. 
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COMPATIBILITY

With cationic surfactants.

GREENQUAT® BT can be used in combination with cationic 
products such as Cetrimonium Chloride (CTAC) or Behentrimonium 
Chloride (BTAC) showing an increase in the viscosity of the formula 
and a general improvement of the conditioning effects (combability 
and antistatic effect). Its eco-friendly product characteristics can 
however find suitable associations with more sustainable products 
such as Dioleylethyl Hydroxyethylmonium Methosulfate (Tetranil 
CO-40) or Behenoyl PG-Trimonium Chloride (Quartamin BTC-131).

In this regard, we should emphasize that  conditioning products 
of sustainable origin are very limited in number and that 
GREENQUAT® BT offers an excellent solution even if used as the 
only functional cationic substance.
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