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Botanical Ingredient Functions

Stimulate new skin cell production in dermal layer and
increase cell turn over time

Influence sebaceous secretions for dry or oily skin

Reduce inflammation to soothe sensitive, delicate, burned
or irritated skin

Balance hormone related skin problems
Affect elastin and collagen production
Help prevent and heal acne, wounds and skin infections

Antioxidant, antibacterial, anti-inflammatory, antifungal
properties

General immune support (affect the ‘terrain’)
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THE SUPER CRITICAL EXTRACTION PROCESS

(0, Extraction

A unique extraction process
which preserves the natural
properties of the plant circullation:

(0, Cycle:

Extraction of active

Circulaticn:

B Louidco.

= Supercritical C0: (extraction)
B Gas 0, (separation (0. extract)

- Extrat

principles of plants

Juythonic separator prayitating

ieparator

coaler ; | . At lock extractor

1Ihin;'h
prefimng
pump

Weal exchanger

o {0, Mterage

o Cooling: {0, passrs into 2 cold exchange:

Lo el it laguid wlate bedore enlering
info 1R high pressare pumg

a Pressueization:

the pressure is raised 1o 300 bads,

° Im\ﬂ;irlg: the temperature is ramed

v 31 €00, is superantical,

a Extraction: {0, sapenritical is used a8

solvenil bo exhrack 2t plaat ingredienty
withoul dematuring them.

Eelanation: Lowsrang of the predusne and
thus return of the 00, bo a s state allows
the sepaeatson of the extral foom 00 ..

Eeheating: The tempersiume
s maintxined at 307 €,

Separation: 141 wpataton tlage:
separation of (0. from the extac by graviny.

Urds=r pull-iu’: The extract w decomsesind
gradually to be under draven e 1otal salety.

@ Cydonic separation: Ind Wage wpsation:

Separatssn of (0, extract by centmugal
lorpe.

Liguefaction: il in ygas stake
{0, 15 coaked fos bguelaction



P [~
& =

= e W d
'8 li o - . .t = | [ f 1
3 | 4 . v ~
X Ry g o WY R -
R e NN

-




aromajric Flanj(s are, Froce,ssul in man\tj wa\tjs?

OLEORESI NS ]uicinj

E ression
Solvent extraction P ESSENCE OILS
002 exdraction Distillation

o e SHLECT . 1AL EXTRACTS S dsloi

ABSOLUTES HYDROSOLS H54r04i54i||aho,,

Rec}i\rica’fion

ESSENTIAL
OILS

Dz*e,rFe,nahon



CO, Super Critical Extracts (SCE)

Popularized in the last 3 decades; mostly food and flavoring
industries; increased interest in the AT industry

1. Liquid SCE (C; C,,) Captures mostly volatile compounds:
350 mw; <80 bar pressure

2. Select SCE (C; C,.) Selectively captures aromatic
compounds: 400 mw; 80-100 bar pressure
(1&2, most like EOs)

3. Total (aka Complete SCE) (C; C,, ) Captures aromatics
and heavier non volatiles such as lipids, pigments,
waxes, resins: 200-550 mw - may be liquid, thick or
solid; (beta carotene mw: 537); 200-500 bar pressure



CO, Advantages vs Extracts/EOs

Truer to the scent of the fresh plant; improved aroma;
no heat degradation

Rapid, effective solvent uses low temp and high pressure

Green alternative to hexane or other solvent extracts;
CO, is recovered and reused; phytonutrients intact

Yields both volatiles and lipid antioxidants with greater
aromatic and chemical complexity

Concentrated; cost effective, longer shelf life (?)

Captures diterpene phenolics —ie: Rosemary, Sage,
Ginger, Frankincense, etc; not bioavailable in EOs

Can be fractionated
Widely applicable
[hydrophilic compounds excepted]



Analysis

Often analyzed with

of CO, Extracts
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Product Applications for CO,

Personal care products- soaps, lotions, skincare
Perfumes (full spectrum isolates)

~lavors- food industry

Dietary supplements (anti-inflammatories)

Preservative systems

— Rosemary/Sage: antioxidant, antibacterial, antiaging;
stabilize carotenoids and colors

Myrrh/Sage/Cinnamon/Ginger: toothpaste,
mouthwash, bath, antiinflammatory massage oils




German Chamomile
Matricaria chamomilla; M. recutita

antiinflammatory, antiseptic, spasmolytic, soothing
chamazulene vs matricin
Chamazulene in EO; bioavailable only upon exposure to heat

Matricin in SCE — the precursor to chamazulene; 10x more
antiinflammatory that chamazulene; use 0.1%-0.3%

— Kaiser, et al. Supercritical carbon dioxide extraction of chamomile flowers:
extraction efficiency, stability, and in-line inclusion of chamomile-carbon dioxide
extract in beta-cyclodextrin. Phytochem Anal. 2004 Jul-Aug;15(4):249-56.

— Ompal, Singh, et al. Chamomile (Matricaria chamomilla L.): An overview.
Pharmacogn Rev. 2011 Jan-Jun; 5(9): 82—-95.

— Klimaszewska E., et al. The effecto of chamomile extract obtained in supercritical
carbon dioxide conditions on physiochemical and usable properties of
pharmaceutical ointments. Pharm Dev Technol. 2018.



https://www.ncbi.nlm.nih.gov/pubmed/28436282
https://www.ncbi.nlm.nih.gov/pubmed/28436282

Lavender
Lavandula angustifolia, L. vera, L officianalis

* antimicrobial, antioxidant, antiinflammatory, analgesic;
wound healing, calming, cognition, dementia,
depression, dysmenorrhea: +49 research papers

* Higher antimicrobial action in CO, compared to EO

— Chen W, Jin JZ. Antimicrobial activity and GC-MS analysis of
essential oil from lavender extracted by supercritical CO2
extraction and hydrodistillation. Zhongguo Zhong Yao Za Zhi.
2008 Aug;33(15):1821-4

Sha




Carrot Seed Daucus carota

Antimicrobial

— Marzouki H, et al. Essential oils of Daucus carota subsp. carota of
Tunisia obtained by supercritical carbon dioxide extraction. Nat
Prod Commun. 2010 Dec;5(12):1955-8

Increase skin elasticity, burn healing, scars, eczema, psoriasis, rosacea
Antifungal (carotol 30%); antiinflammatory (sesquiterpenes)

Blends well with Rosehip CO, carrier oil

Antiaging blend with cistus, rosemary verbenone, frankincense, neroli




Rosehip oil
Rosa canina, R rubiginosa, R. moschata

* Transretinoic acid, flavonoids, unsaturated
fatty acids including 41-59 % linoleic acid
(C18:2, omega-6), 20-35 % alpha-linolenic
acid (C18:3, omega-3), 12-22 % oleic acid
(C18:1, omega-9), trace of stearic and
palmitic acid, tocopherol and carotenoids

* Acne, mature skin, dry, chapped skin;
cicatrizant, protective, emollient; supports
elasticity & barrier repair

— Szentmihalyi, K. et al. Rose hip (Rosa canina
L.) oil obtained from waste hip seeds by different
extraction methods. Bioresour Technol. 2002
Apr;82(2):195-201.

— https://www.centerchem.com/Products/Download
File.aspx?FileID=7106

— +10 research papers




Sea Buckthorn Hippophae rhamnoides

Fruit, seed, leaf — ingested products

Antiinflammatory cosmetic aid with nourishing,

revitalizing and restorative action; burns, sun damage,

acne, rosacea, scars, post laser recovery

Wound healing

— Upadhyah NK, et al. Safety and healing efficacy of Sea
buckthorn (Hippophae rhamnoides L.) seed oil on burn
wounds in rats. Food Chem Toxicol. 2009 Jun;47(6):1146-53

Contains carotenoids, tocopherols, phytosterols,

Palmitoleic acid (rare in plant oils), a component of

skin lipids; Unigue Omega 7 fatty acids

— Zielinska A., Nowak. Abundance of active ingredients in sea-
buckthorn oil. Lipids Health Dis. 2017 May 19;16(1):95.

+ 14 research papers



Calendula calendula officinalis

Thick orange colored tar; rich in flavonoids, sterols,
carotenoids, faradiol esters, monols, diols, triols and lipophilic
triterpene esters & acids, aromatics

Antiinflammatory, antioxidant, antiseptic, analgesic,
cicatrizant; supports collagen synthesis; lipid membrane &
varicosity protection, wound healing

Proven effective against SLS induced dermatitis
Dilute in carrier oil before use in product
Non irritating, non toxic; CIR: safe up to 6%, >1%?

“The perfect blend of bioactive components makes the
supercritical Calendula extract an ideal ingredient for natural
cosmetics with protective and restorative efficacy.”

— May, P, et al. Supercritical Marigold Flower CO2-Extract - Evergreen

in Evidence Based Cosmetic Application. Cosmetic Science
Technology 2014 [Flavex]



* Della Loggia, R, et al. The role of triterpenoids in the topical
anti-inflammatory activity of Calendula officinalis flowers.

Planta Med. 1994 Dec;60(6):516-20.
* + 38 research papers

'3
’

‘. _\);}
a8

Y 45

. h s ’4’» <

. it T

‘e ‘
F e 2 \&rb
2 Ba 3



Rice Bran Oryza sativa

* Supercritical CO, extraction is a green alternative method
for producing rice bran oil

— Sookwong P, Maahatheeranont S. Supercritical CO, Extraction of Rice Bran
Qil -the Technology, Manufacture, and Applications. J Oleo Sci. 2017 Jun
1;66(6):557-564.

* Hair growth products: “increased hair density and

diameter” using Folliscope®

— Choi JS, et al. Safety and Efficacy of Rice Bran Supercritical CO, Extract for
Hair Growth in Androgenic Alopecia: A 16-Week Double-Blind Randomized
Controlled Trial. Biol Pharm Bull. 015;38(12):1856-63.




Ginger Zingiber officinale .. - 9
o
{

* SCE contains Gingerols, Shogaols, Zingerone N
— Antiinflammatory, circulatory tonic, analgesic 3
— In CO2 only; giving ginger pungent flavor; may be skin irritants; use low %
— High odor intensity for scenting soaps, lotions, etc.
O
CHs

HO :
Zingerone

OCHs

ChenY, et al. Assay of 6-gingerol in CO, supercritical fluid extracts of ginger and evaluation of its
sustained release from a transdermal delivery system across rat skin. Pharmazie. 2014 Jul;69(7):506-11.

(EO: sesquiterpenes: Zingiberene and B-Bisabolene)

Pantea Shirooye, et al. Volatile Constituents of Ginger... AfrJ Tradit Complement Altern Med. 2016;
13(6): 68-73

Zingiberene

. B-Bisabolene
aka vanillylacetone



Frankincense Boswellia spp.

Boswellia spp. SCE: compounds not in EO:
— Octyl acetate 2-7%
— Serratol 15%
— Incensol 2-10%
— Incensyl acetate 1-12%
— Cembrene A 1-2%
— Isocembrene 0-2%
— EO mostly diterpenes, hig

— Generally, heavy compou  'Neenso SERRATOL
roots are better extracted w CO,
* Zhou J, et al. Parameters optimization of supercritical fluid-CO2

extracts of frankincense using response surface methodology and
its pharmacodynamics effects. J Sep Sci. 2013 Jan;36(2):383-90.

* + 14 research papers




Anti-inflammatory activity of Boswellia

the extract binds cathepsin G, a protease that breaks down
extracellular matrix

inhibits elastase which breaks down elastin in the skin

inhibits the enzyme, 5-LOX (arachidonic acid pathway of
inflammation)

Inhibits COX2 and PLA2, chemotaxis (inflammation due to
migration of white blood cells), and other important enzymes
of the arachidonic acid pathway

the whole extract is more active and bioavailable than isolated
a-boswellic acid (found in commercially available products)




Burning Incense Is Psychoactive: New Class Of
Antidepressants Might Be Right Under Our Noses

Researchers from Johns Hopkins/Hebrew
Univ, “...burning frankincense activates
poorly understood ion channels in the brain
to alleviate anxiety or depression.”

Incensole acetate, in Boswellia resin, lowers
anxiety and causes antidepressive behavior
in mice.

— Moussaieff, A. et al. Incensole acetate, elicits
psychoactivity by activating TRPV3 channels in
the brain. FASEB J. 20, May 2008.

— https://www.fasebj.org/doi/abs/10.1096/fj.07-
101865



https://www.fasebj.org/doi/abs/10.1096/fj.07-101865
https://www.fasebj.org/doi/abs/10.1096/fj.07-101865
https://www.fasebj.org/doi/abs/10.1096/fj.07-101865

CO, Examples

* Agarwood
 Ambrette

* Angelica

e Black pepper
* Calendula

* Chamomile
* Frankincense
* Jasmine
 Myrrh

Patchouli (beware Synbios)
Rose

Rosemary

Sandalwood

Spikenard

Seed oils: sea buckthorn,
rosehip, nigella, raspberry,
EPO, pomegranate

Spices: ginger, cinn, clove,
turmeric, vanilla, coffee, choc,
coconut, cardamom

http://www.synbiowatch.org/commodities/patchouli-oil/



Other Available CO,s

Amaranth, Arnica, Ashwagandha, Bakul, Black Currant, Black
Cumin, Borage, Butter, Calendula, Caraway, Cardamom,
Champaca, Chia, Cinnamon Bark, Coconut, Coffee Bean,
Coriander Seed,Cranberry, Davana, Dill, Elemi, Evening Primrose,
Galbanum, Ginger, Gotu Kola, Hazelnut, Jasmine, Juniper, Mace,
Marjoram, Massoia Bark, Melissa Leaf, Millet, Myrrh, Neem,
Orris rhizome, Parsley, Pomegranate Seed, Raspberry Seed,
Rhatany Seed, Rosemary, Sage, Sarsaparilla Root, Saw Palmetto

Seed, Schisandra Fruit/Seed, Star anise, Turmeric, Usnea, Vanilla,
Wheat Germ + many more.

Cannabis



Natural Extracts
Using

SUPERCRITICAL
CARBON DIOXIDE

Mamata Mukhopadhyay
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CO2 extracts in aromatherapy

. £0* extracts for clinical applications

CRC Press, 2000 Madeleine Kerkhof, RN

large suppliers: Flavex, Pioneer Herbex, Nisarga



Thank you

HEALTH/AROMATHERAPY

aromatherapy

. A COMPLETE GUIDE TO THE HEALING ART

IN THIS ENCYCLOPEDIC GUIDE to the most fragrant of healing arts, master aromatherapists

Discover the Art of Aromatherap

Kathi Keville and Mindy Green draw on their extensive cxperience with botanical therapics to pro-

e i e fo bk s s S o peshimacs 1o Hispeikics SECOND EDITION KATHI KEVILLE AND MINDY GREEN
for balancing body, mind, and spirit, Aromatherapy will help you harness the healing power of plants

to enhance your beauty, health, and overall sense of well-being;

“Ajewdl. . . . It captures the esence of aro-

“Thisthoroughly revised and expanded SR IR ART R BT

edition includes: and engaging manner. 1 will highly recommend
it to all my students.”

« The history and theory of aromatherapy, Rosemary Gladstar, authoe of

from ancient uses to modern-day perfumes Herbal Recipes for Vibrant Healdh

« More than 100 formulas for firstaid . .
ok SO e A practical, empowering, and insightful book
& hair care,scented massage o, and more [ama R o

essence of aromatherapy, offering 3 cornucopia

+ Updatad herbal istings and resources for  [PNTNSITRRSUGN| PN P
making your own formulations ‘Dirvid Hoffman, aathor of Medical Herbaliom

« Instructions for extracting and blending £ .
gl i “As a full-time teacher of aromatherapy; I found

this book to be informative and practical.

+ New sections on Ayurvedic aromatherapy, - [RSENSNRISTTISY FRREISAS R NS Y
environmental sustainability, and massage [N SR,
therapy technigues Michael Scholes, president o the Laboeatory

of Flowers and the Schol for Aroeatic Sadics

« Adeigylewode

KATHI KEVILLE is an internationally known herbalist, aromatherapist, and massage therapist, with more than
forty years in the fied. She & the director of the American Herb Association and author of twelve books

MINDY GREEN is an aromatherapist, herbalist, esthetician, educator, and writer who has worked in the
natural products industry for more than thirty-five years. She is currently the clinical aromatherapist for
Aveda Corporation.

;\7 (ROSSING PRESS II
ANy enpeed on

e sowr_to8 80 1 vonre 23181

www.greenscentsations.com
mindy@greenscentsations.com



http://www.greenscentsations.com/
mailto:mindy@greenscentsations.com

