MeOH / ACN

BV

biofluid /
tissue homogenate




Tahle 2: Biomolecules purified in ATPS by affinity.

Purific.

Biomolecule Ligands attached to | Recovery Reference
PEG (%) factor

Lactate Tryazine dye- 91 3 74 LIN et i (1995

dehydrogenase | Cibacron Blue F3G-A ' | 5t &t (1958)
| p-aminophenyl-f-0-
p-yalactosidase | thiogalactopiranoside a3 5 SILW A et gl (1997)
— (AP GH)

Fratein A I35 human a7 SULURT et & (1932)

Lactate Eudrogit-Cibacron 54 11.7 GUOGIANG et af (1994)
dehydrogenase Blue

Penicillin Trimethylamina S7 267 GLUAN et af. (1992

acylase

Trypsin Trypsin inhibitor o LUGNGHE’EEND?UHIEN
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Timeline: Analytical Process

Select Sample

method preparation Evaluation

Sampling /
Sample preservation

Measurement







v
What?  Standard method

* Protocols

Sample ( )

Preparation - - -
b * Limit permission

Wh_y? and regulations
* CRM/SRM/TRM

| _ ?}

How?

* Validation method

|




— Sample Preparation Perspective

Sample preparation i1s a process required for the
transformation of a sample to make it amenable
for chemical analysis or to improve the analysis.

The major goal of sample preparation i1s to
prepare the sample for the separation/
detection part of the analysis.




Sample preparation i1s the way in which a sample is
treated to prepare for analysis. Sample preparation is
carefully critical in analytical chemistry to accurately

generate either a standard or unknown sample for a
chemical measurement.

Sample preparation 1s common in many
analyses and 1s developed to allow or to
improve a specific analysis. This step may be
the most time-consuming in an analysis and
affects significantly the analytical information.

5.C. Moldoveanu, V. David, Journal of Chromatography Library, 2002




— The Ultimate Goals

* Transform analyte from a non-compatible environment
into the instrumental compatible with analytical
techniques

* Remove unwanted matrix components that may
interfere with the analysis of the desired compound

* Improve limits of detection and/or quantitation
(Enrichment analyte concentration)

* Separate/isolate of individual components from complex
mixtures or matrix




Standard method
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3SUNASTIUS=AUUIUNBE
(International standard)

LﬁJummsgwuﬁ[dmﬂﬁamﬂaoéauﬁu
UpoUs:tnAdauIdncnva NDAY
Jutosounu
* 35U1QSTU ISO
(International Standards
Organization)

ISO/TS 15495 | IDF/RM
230:2010, Milk, milk products
and infant formulae-Guidelines
for the quantitative

determination of melamine and
cyanuric acid by LC-MS/MS
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JSUNASTIUS=AUATNMA
(Regional standard)

WuuhasguAAaduoINMs
Us:zyu USNUIKISDNUS:HITD
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* 35UNASTIUUDVARNMWETSU
(European standard)

- Eurcpaan
Committea
for
‘tﬂ ndardization

EN 1233:1996 Water quality-
Determination of chromium-
Atomic absorption spectrometric
methods

EN 14084:2003 Foodstuffs-
Determination of trace
elements-Determination of lead,
cadmium, zing, copper and iron
by AAS after microwave
digestion
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3SU1ASTIUS=QUUSELNA
(National standard)

British Standards

WuasgIUATGINNISUSBURIED

LWOHIUDONAVSIUAUUDY @M f-_"# A[)]_[A

ALNYITDVRANIMIAEIUTUUSLNA Geoupesional Safety  4tIchN UBLIE HEALTH ASTION

and Health Administration For srence. Foramion. For eeadéh

National institute for

* Japanese Industrial Standard (JIS) ‘\\ gl g g i
* British Standard (BS) iy e ke ke

« USEPA
* APHA
* AWWA
* NIOSH
* OSHA
* Uon.
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« AATCC (American Association of
Textile Chemists and Colorists)
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* ASTM
* AOAC
+ AOCS
* APPA
+ AWWA
+ EPA

INT. EHHATIG‘HA L AOAC m K
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Standards Worlowide

ASTM D5630-13 Standard test
method for ash content 1n

plastics

AOAC Official Method 999.10
lead, copper, zinc and iron in
foods: Atomic absorption
spectrometry after microwave
digestion

AQCS official method Ca 12-55
Phosphorus
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YN | ~oac official Method 931.08 Formaldehyde in Food

AOAC First Action 1931 _
NIESWIOML  (See also 964.21 [see 44.5.14]) UV-Vis method

A. Preparation of Test Portion

If food is solid or semisolid, macerate 100 g with 100 mL H20 in mortar. Transfer to 800 mL Kjeldahl
flask, acidify with H3FPO4, add 1 mL excess, connect with condenser through trap, and slowly distil 50
mL. For milk, dilute 100 mL with 100 mL H2O, and acidify and distil as for solids. With other liquid
foods, acidify 200 mL and distil as for solids,

B. Chromotropic Acid Test

(a) Reagent. —Prepare saturated solution of 1,8-dihydroxynaphthalene-3,6-disulfonic acid (ca 500
mg/100 mL) in ca 72% H2S04 (pour 150 mL H2504 into 100 mL H20 and cool). Solution is light
straw-colored.

(b) Test—Place 5 mL reagent in test tube and add, with mixing, 1 mL distillate, A. Place in boiling H2O
bath 15 min, and observe during heating period. Presence of HCHO is indicated by appearance of light
to deep purple (depth of color depending on amount of HCHO present).

Reference: Z. Anal. Chem. 110, 22(1937).

Source : http.//files foodmate.com/2013/files_2990 html




fond Chemptry 202 (20161 476-413

Contants sty availabde a1 Scloncabires

Food Chemistry S —
journal homepage: www.elsevier.com/locate/foodchem
Analytical Methods
Determination of formaldehyde in food and feed by an in-house (D ot HPLC methOd
validated HPLC method . _ _ ‘ _ .
P. Wahed®. Md.A. Razzaq®, S. Dharmapuri®, M. Corrales® Derivatization klnetlcs follgwed the ProcedU(e described by
“ Notvenol oo Savey Labavatory. 1a1eate of Pl Heaft, Mookl Dok, Sarphe Claeys et al. (2009) but was slightly modified. Edible parts of the

* Fosd ond Agricdiire Qrgonizonion of ehe Davad Narives. Do adi, Do, Rasgiodesk

food; fruit flesh and fish fillets were used for the analysis. For
derivatization kinetics, mango samples were ground, homogenized

and spiked with 10 mg/L of formaldehyde standard.|To sample ali-
quots of 5 g, 5 mL of acetonitrile were added, and the sample vor-
texed and then sonicated for 30 min. The samples were centrifuged
at 5000 rpm for 5 min and the supernatant was passed through a
90 mm diameter Whatman” 541 (Hardened Ashless) filter paper
(SIGMA-Aldrich, Buchs SG, Switzerland). Two and half milliliter
of 2,4 DNPH was added to the extract and mixed well. Samples
were incubated at 40 °C for 30, 60, 90 and 120 min in a shaking
water bath (model BS-11, Oxon, UK). Formaldehyde was quantita-

tively converted to its Schiff base in 60 min. (In all experiments,
derivatization time was set to 60 min. After incubation, the
acetonitrile layer was collected, membrane filtered (0.45 pim) and
injected into the HPLC.
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The lipid extraction by Folch method

chloroform/methanol
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Carbohydrate preparation

and extraction
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Copyright from https://www.slideshare.net/brunobasil/lipids-methodology
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REACTIONS OF SUCROSE

S.NO. } TEST OBSERVATION INFERENCE

1) Molisch Test Purple ring at the junction of two Sucrose isa
liquids carbohydrate

2) Benedict’s Test No color change It is a non reducing
carbohydrate

3) Barfoed's test No change in color It is not a mono
saccharide

4) Seliwanoff test Cherry red color Keto hexose
containing
disaccharide

Hydrolysis The hydrolytic products give Confirmatory test
(Inversion) test positive reaction with Benedict's for Sucrose
and Barfoed’s reagents.

Osazone test No reaction Sucrose does not
form osazone
crystals

Copyright from https://www.slideshare.net/namarta28/qualitative-tests-for-carbohydrates-35884145



[Unknown]

Molisch test

(No reaction) l (Purple product)
[Noncarblohydrate] [Carbotlwydrate]
llel|test
(No reaction) (Biue-black complex)
[Simpler ca[rbohydrate] Stalrch

Barfoed's test

(Red precipitate with 2-3 min) (Red precipitate after 10 min)

| 1
[Reducing monosaccharide]) [Reducing disaccharide]

Barfoed's test

(No reaction) (Red product)
I ) 1
Seliwanoff's test [Nonreducing [Reducing
sugar] sugar]

(Blue-green product —»

peach product)
(Cherry-red product)
| I

[Aldose] [Ketose]
| |
Bial's test Bial's test
‘ (Blue or (Muddy brown- (Blue or (Muddy brown-
green product) grey product) green product) grey product)
I 1 I |
[Pentose] [Hexose] [Pentose] [Hexose]

Fig. 18.1: Flow chart for classifying unknown carbohydrate

Copyright from https://www.biologydiscussion.com/carbohydrates/test/qualitative-and-quantitative-tests-for-carbohydrates/13042



MICROALGAL BIOMASS TO BIOFUELS
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Cell Wall Proteome

Non-destructive
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Copyright from https://www.slideshare.net/brunobasil/lipids-methodology



. ' Identification of modulated proteins /PTMS
A nim a S Identification of new interacting partners

|

Cell lysis/subcellular fractionation

N MS scans
: 3 (~ 50 000 scans/ analysis)
fractionation .depe? B
> | Peptlde analysis -

r Enzymatic o ‘ " -

Guestion fractionation L MS R At tee

3 ’ | MS/MS  Ms/Msscans
@ |i \ \ /f" {~30 000 spectra / analysis)
(- nan OL’C-Colu-mn Copyright from http://www.profiproteomics.fr/rd-services/
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Nucleic acid preparation

and extraction



DNA extraction methods

Chemical DNA extraction Physical DNA extraction
methods methods

Organic DNA extraction Inorganic DNA extraction

methods methods Magnetic bead DNA
extraction

Paper DNA extraction

Phenol-chioroform DNA method
extraction method

Proteinase K DNA Silica gel based DNA

extraction method extraction method
v

Salting out method




&2 Two-Step Lysis Method

RBCs lysed with WBC s lysed, gDNA DNA
an anionic and cellular RNA Proteins precipitated,
detergent in released into removed by washed &
the presence of solution, RNA salt resuspended
a DNA digesting precipitation in hydration
stabilizer | treatment buffer

Celllysis1  Cell lysis 2
¥ 3

b. One-Step Lysis Method

RBCs & WBCs lysed, Pellet resuspended in DNA precipitated,
nuclei & mitochondria denaturation buffer washed &
isolated from WBC by with a chaotropic salt & resuspended in

centrifugation Protease hydration buffer

Contaminant

Cell lysis Removal

DNA recovery
[ﬁ(,‘ - —

v




+ 200 pl extraction buffer

<]

- | 2min; 10,000 g 4°C; discard supematant
200 pl 5 M ™1

potassium A‘ j Equal volume PCl (25:24:1 ), voriex
acetate, vortex

=

|— -

S min; 10,000 g 4°C

Carefully
transfer

supemalant

e+ B00 pl absolute athanol

| 5 min: 10,000 g 4°C: discard supematant

Wash twice with 70% ethanol, air dry; suspend in TE buffer

F_ [
4 min

— 7 min

JI

= 7 min

f min
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