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Amazonian Pracaxi Oil

Extracted from Pentaclethra macroloba seeds, this oil offers powerful cosmetic benefits, both for
skin and hair treatment. Due to its antioxidant activity, it is used for the treatment of

hyperpigmentation and stretch marks. As consequence of its high content in behenic acid, it

contributes to anti-frizz, in addition to promoting shine and softness to hair, improving combability.




Amazonian Pracaxi Oil

Supports the conservation of the Amazon, the

largest biome in the world.

Improves the life quality of local families.

Employs circular economy and upcycling

principles in its production model.




Behenamidopropyl Dimethylamine (BAPDMA)

Behenic acid is used to produce the conditioning agent BAPDMA (Behenamidopropyl

Dimethylamine), which has excellent characteristics:

» High performance as a conditioning agent, comparable to the best products on the market,
such as BTAC;

« Compatible with anionic and amphoteric surfactants;

» Eco-friendly, unlike conventional cationic agents such as CTAC and BTAC.

However, Its production uses oils such as rapeseed (HEAR), from the Brassica family, which

contain a high level of erucic acid (C22:1) instead of behenic acid (C22:0).

The process involves the numerous high-cost, high-risk steps:
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Why is BAPDMA so interesting?
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Project Description

Development of a new conditioning agent: AAPDMA C22-C24, that essentially consists in a mixture
of the alkylamidopropyl dimethylamines BAPDMA (C22.0) and LigAPDMA (C24.0), produced from

Pracaxi Oil through a new sustainable route, developed by our research group.

Pracaxi Oil in terms of

fatty acids \1 No need for hydrogenation, hydrolysis, or fatty acid distillation;
Fatty acid %
Caproic (Co.0) ard 1 Since Pracaxi Oil naturally has large amounts of behenic acid (the highest
Palmitic (C16.0, 1.44 . . : - : .
mm_wﬁ Z \ known in the world), hydrogenation is not required, avoiding this expensive
Stearic (CTE0) 254
Oleic (C18.1) 5327 0 and hazardous Step.
Linoleic (C18.2) 12.16 Firl(o o)
Linolenic (C18.3) 0.11 }_ DJLR2
Behenic (C22.0) 16.47 O
Lignoceric (C24.0) 11.57 Hr\(
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Methodology

Production and Chemical Characterization
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Characterization:
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Methodology

Preliminary Formulations and Tests

Hair Masks and Hair Conditioners Evaluation

Hair masks formulations:

3.2wt% surfactant

8% cetearyl alcohol

Lactic Acid 85% until pH 4 or 4.5
AAPDMA C22-C24, BAPDMA and BTAC

» Performance evaluation by sensory
tests:

Application Wet detangling

Wet detangling Dry fell

Hair conditioners formulations:

2wt% surfactant

5% cetearyl alcohol

Lactic Acid 85% until pH 4 or 4.5
AAPDMA C22-C24, BAPDMA and BTAC

o Performance evaluation by brightness
measurement (hair shine)

o Rheometry analysis




Second Batch of
Formulations and

Tests
Phase Ingredient wt % wt% wt % wt%
A Water 89,85 89,80 89,85 89,85
Glycerine 2,00 2,00 2,00 2,00
Behenamidopropyl Dimethylamine (BAPDMA) 2,00 - - -
Behentrimonium Chloride (and) Isopropyl Alcohol) - 2,40 - -
AAPDMA C22-C24 - - 2,00 -
Brassica A - 2.00
B Lactic Acid (Solution 85%) 0,35 - 0,35 0,35
C Cetearyl alcohol 5,00 5,00 5,00 5,00
D Preservative 0.80 0.80 0.80 0.80




Combing Tests
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Results
Chemical Characterization - FTIR
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Alkylamidopropyl dimethylamines Results
Chemical Characterization
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Results
Rheological Characterization
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Oscillation amplitude sweeps (left) and steady-state rotational (right) rheological curves presented
for hair conditioners produced with the different surfactants applied as agent.




Results
Brightness and Frizz
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Results

Sensorial Tests
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Results - Second Batch

Sensorial Tests

Evaluation AAPDMA C22-C24 | Brassica A BAPDMA BTAC

Smoothenss in Application 4.3 45 4.1 4.1

During Absorption 3.5 3.6 3,3 3.8

Aplication Easy to rinse off 48 48 4.3 47

WET  Smoothenss after rinsing off 48 4.7 4.4 46

Wet Detangling wet 4.4 4.3 4.0 3,8

Leave On Evaluation Combing wet 48 4.7 45 41
Conditioner Smoothness wet 4.8 4.5 4.3 4,5
Detangling dry 4.4 4.4 4.3 4.3

D Combing dry 44 42 4.0 4.4

Evaliaion | DRY  Smoothness dry 4,6 4,1 4,0 4,6

Shine 4.3 4.3 4.5 4.3

Frizz 3.6 3.7 3.9 3,6




Results - Second Batch
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Sensorial Tests

Frizz Absorption

Shine Easy to rinse off

Smoothenss after

Smoothness dry rinsing off

Combing dry Detangling wet

Detangling dry Combing wet

Smoothness wet
—Brassica A

~=AAPDMA C22-C24

—BAPDMA  —BTAC

llllll



Results - Second Batch

Combing Tests

PEAK LOAD TOTAL WORK
8,00 0,0090
o 0,0080 D,0068
: 6,42
0,0070
6,00
, 516
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249 4,86 0,0060 0,0054 A
0,0046
5,00 . .
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0,0010
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Conclusions
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More about Commercial BAPDNMA
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Sources of Erucic Acid - Brassica Species

TABLE 3
Means composition of oil content and main fatty acids for six species of Brassica

Species Oil content (%)  C16:0  CI8:0 CI18:1 CI8:2 CI8:3 (C22:1 Towl®  U/T
Brassica napus 46.76*" 4.52¢ 2.36* 61.83% 17.26b 6.84¢ 1165 93.99* 0924
Brassica juncea 25.86° 3.68° 136°  1439°  19.92*  2022* 31279 91.17° 094
Brassica carinata 26.93¢ 327% 0965 10.08°  17.67° 1837° 4056  90.92¢  0.95®
Brassica oleracea 28.58¢ 3.60° 0799 1501°  12.66°  14.98%  46.19° 9326  0.95®
Brassica nigra 21.62 3.65° 144> 12849  17.84d  1946> 3487¢ 8983 (.94
Brassica rapa 31.95° 263 144 18.19°  13.00° 16.00¢ 41.84>  93.13> 095
%ANGLADESH RESEARCH PUBLICATIONS JOURNAL
[SSM: 1998-2003, Volume: 4, lssue: 1, Page: 82-84, lMay-June, 2010 International Journal of Food Properties, 18:2145-2154, 2015

Table 1. Fatty acid composition of different released varieties and advanced lines
of Brassica campesfris

Mame of the Percentage of fatty acids
variety
(Treatments) Palmiti  TSFA Oleic  Lincleic  Lincle- Ecosenic Erucic  TUSFA
c Acid Acid Acid nic Acid Acid
(C1exn) [Craa)  [Ci==) Acid [Caon) [C2oa)
[Chea)

BAR| Sarisha-?  2.82a 2.82a 7.00d 19.21a 1%.18a 13.52a 3s.11d $7.02b
BARI Sarnsha-12  2.92a 2.92a 1428b 17.42b 932b 5.40c 50.50bc  94.92b
BARI 5ansha-14  1.94c 1.94c  12.37c 15.3é6cd 897b 8.18b 52.71ab  97.5%9b
BARI 3ansha-15 2.22b 2.22b 1540b 16.06c 9.15b  7.4éb 48.70c F6.97b

Din-2 0.627d 0.627d 13.82bc 14.94d 9.987b 4.06c 54.560 79.3460
BC-2173 2.640 2.64a 17.58a 14.4%d 4.837c 8.02b 49 28cC F6.02C
L5D [oos) 02613 02613 1723 08750 1.404 1.108 2.442 0.718

CV (%] 5.84 &.84 .46 3.13 7.70 7.70 2.89 0.43




Converting Commercial BAPDMA to High Purity BAPDMA

Commercial

Behenamidopropyl dimethylamine

BAPDMA
from b = 33,40

. b= 46,38
Brassica A
High purity BAPDMA
Al




Acute Toxicity Assays with

Microtox Experiments

Vibrio Fischeri

pH 6,5 (adjusted for the
Prlape test)
CE20 CE50 CE20 CE50
(mg/L) (mg/L) (mg/L) (mg/L)
APA-18 3,368 9,937 3,305 13,67

*in the limits of the test
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