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‘ Introduction

‘ Method of Extraction Bioactive Compound

‘ Factors Affecting Extraction Efficiency

‘ Conventional and Advanced Extraction Methods

‘ Separation and Purification Techniques (Chromatography)
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GREEN EXTRACTION OF PHENOLIC COMPOUNDS FROM WHITE GRAPE WASTE
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Sample Prep Extraction Separation Identification Quantification

Sample preparation
Extraction
Separation
ldentification
Quantification

General Workflow for Bioactive Compound Analysis
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Sam
Drying (air drying, freeze drying)
Grinding to increase surface area
Removal of interfering substances

Storage conditions to prevent
degradation

paration
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Bioactive compounds extraction

Conventional extraction Advanced/Modern extraction

compression
chamber

Soxhlet Extraction

Supercritical Extraction
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Solvent polarity
Temperature
Extraction time
Particle size

Solvent-to-solid ratio




Heated With Extract Solvent "
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Conventional Method

Maceration _
28 Decoction
Room temperature g&-“

Stirrer —

Vessel -+ __

Extraction solvent and
raw material mixture ~*



Ultrasound-assisted extraction

Pulsed electric field Extraction
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Pressurized liquid extraction
or accelerated solvent
extraction

Advanced Extraction Methods

Enzyme-assisted extraction

Supercritical fluid extraction
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Microwave-assisted extraction

Ultrasound-assisted extraction

Pressurized liquid extraction or
accelerated solvent extraction

Supercritical fluid extraction

Enzyme-assisted extraction

Pulsed electric field Extraction

Turbo-distillation extraction

Counter-current extraction

Solid-phase extraction




Washing & Milling or
drying pressing
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Pre-processing
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Enzymatic

hydrolysis Centrlfugatlon

Purification/Re-purification

Column-Il T

Freeze-drying Ultrafiltration/desalting

Quality che
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Bioactive compounds extraction methods

Conventional Novel

| Solvent
< Extraction
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Bioactive
compounds
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y (Preservants),

Citric acid
Ascorbic acid
Benzoic acid
Tocopherols
Polyphenols

| [Colorants

Chlorophylls
Carotenoids
Curcumin
Lutein
Lycopene
Paprika

Anthocyanins

\

il il

_ (Texturizers)

Arabic gum
Pectins
Lecithins
Alginates
Agar
Carrageenan

Flavoring

agents

Glutamate
Curcumin
Paprika
Eugenol
Carvacrol
Essential oils
Glutamate
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Filtration and
centrifugation

Liquid-liguid extraction

Column
chromatography

Preparative HPLC

Thin layer
chromatography (TLC)




High-performance liquid
chromatography (HPLC)
Gas chromatography
(GC)

Applications: separation
and quantification

Coupling with detectors
(UV, MS)
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* High-resolution
separation

* Quantitative analysis
* Widely used in bioactive
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 UV-Visible spectroscopy

 Fourier transform

infrared spectroscopy
(FTIR)

* Nuclear magnetic
resonance (NMR)

* Mass spectrometry
(MS)
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e Structural elucidation (iull yass
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* Functional group
identification

0.5

Example NMR Spectrum
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Signal Intensity

* Gold standard technique
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Sample Tube Nuclear Magnetic Resonance (NMR) Spectroscopy

\

Jeal bl WLWYINMR Spectroscopy

S9SN (pndalinal) (yd ) 40080 aatal

L A s LSS Ay 38 sl e

RF

Transmitter

Absorption

Printer

Magnetic Field

(SRS
Ly st Lundaline & je LSO
(Spin) 1Al L)) 5o das



S— :

O Al &igaa bl

O CaNMR ity G all SUE jeaiall () oS4
LS

T LgJJé L_A.\Sj\ )i LEJM‘ sAAC @
Spin # 0 <llice
(D)

2 KA
(> 5 ouelIH T
(A) () C130

~A= -
(*) (F) (G) Fo
31P.

Ul A l 4 JU\\_.J_J_._

T T T T T T T T T
8 7 6 5 4 3 2 1 ppm



\

NMR ik Lnlaay 130

48 e (SaH-NMR 1 b (e

Adliaall cpa 5 gl g5l dace

g 55 JSI Al Sl Al

(R Py RURRTENPERTPR RS

(splitting pattern) aludi¥) (e &l slasll



\

Downfield Upfield
—OH, —NH
H
R
>
o) X—C—H (X=0,F,Cl,Br, 1)
R I
Aromatics
. ]
H
RJ\OH Aldehydes R/\/ (JJI—CH R—C—H
] s
Carboxylic acids Alkenes —e=C Alkyl CH
I f I I I I f i I 1 i
12 11 10 9 8 7 6 5 4 3 2 1

NMR iaaf

8y el s il s
LSl 5L Al 0
i syl Jalas

Aiasll el A 5
PPSAR]



* Molecular weight

i ST s
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Tandem WP
Spectrosco
mass spectrometry % - pr P Py

* High sensitivity
 Compound identification
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e Uses supercritical CO2
* Environmentally friendly
* High efficiency extraction

Pressure jl I \
reduction Vaporizer

valve Separator
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Preheater Pump Precooler




Calibration curves

Use of standards
Method validation
Accuracy and precision
UV-Vis Spectroscopy
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