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— Sample Preparation Perspective

Sample preparation is 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 is to
prepare the sample for the separation/
detection part of the analysis.




Sample preparation 1s 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 is common in many
analyses and i1s 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.

S.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

AOAC

INTERNATIONAL

7 \ AC

International Regional National Association Society Publication
standard standard standard standard standard

Developing method
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J5UIASTIUS=QUUILNBA
(International standard)

LfJummsgwur‘itﬁmﬂﬁamf)aos'auﬁu
Uovus:INAJUIENA1IVa NiJADU
autasounu
¢ 3SUNQSYU 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



35U1ASYIUS=QUADTNTA Vg ciropesr
(Regional standard) | -

Wuunasgunthaduonms EN 1233:1996 Water quality-
Us=3U USAUIKIEDAUSEKIY Determination of chromium-
) Atomic absorption spectrometric

Js:=tnAtunigniatagdnu
v methods

« JSUIAsTIUYDVARNMIWEYISU

(European standard) EN 14084:2003 Foodstuffs-

Determination of trace
elements-Determination of lead,
cadmium, zinc, copper and iron
by AAS after microwave
digestion
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JSUNASYIUS:QUUSELNA
(National standard)

LUULIASTIUATAOINNISUSEURISD
LWDHIUDANAVSIUAUUDY @
N‘:lﬁﬂjﬁa\)Ha—]ﬂﬂ—] ﬂé:) UZU US:ln FT Occupational Safety AMERICAN PUBLIC HEALTH ASSOCIATION

and Health Administration For science. For action. For health.

- éVationa[ Ins;i;u;etfor o e
* Japanese Industrial Standard (JIS) ‘\\ m«upaﬂona afety and Hea
1t American Water Work
* British Standard (BS) American Water Works IOSH

 USEPA
* APHA
 AWWA
* NIOSH
* OSHA
* Uon.
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(Association standard) y
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L lUUII_J-]ES?—]Uﬂﬂ-]HL}_OU_IUD-]E]T]E!I:J" Formaldehyde release from fabric,
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e AATCC (American Association of
Textile Chemists and Colorists)
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 ASTM
* AOAC
* AOCS
 APPA
 AWWA
* EPA

INTE RNA TIONAL AOAC m a‘

INTERNATIONAL Your Global Fats and Oils
Standards Worldwide

ASTM D5630-13 Standard test
method for ash content in
plastics

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

AOCS official method Ca 12-55
Phosphorus



WU

ing and
il Sampling a
s 0 pu L=
. ﬁqi 1
imsunsiaTnziian
G

of Analy
Wil Methods of
UN

— a" EJ Standard Method,s
) sdlsd
gUWSUCNS1/o
JSLI

for Food Analysis
o

Volume VI

hod)
(Publication met

N % - .
SERWUUNTUTH
RedLl
Jout

electipy, of mercury(II) ion
es stabilized With 4 dith;.
[ J

i S
S5LASIERDIRD B
U ch 1HSUMS LWNE e
= 2 >MS ﬁ%ﬁWWﬂ%gﬁ
3su1035nmmac15?1y R
S istr
K\nﬂalytical Chem

wmn

: ot
N ¢ e
20 Q07 fot A
5
Wlicagjop based ¥ iy dmcma P\Cj— S‘) P28t & va_X
'Ssol Ve i, U s, Otting r . \a Q\“‘” ){X\_ . &X
ol TODartiey, r,'munmerric MSing Methogs \C W e/
iz -y b Saeaus. gy, " e b, A0 \eC ¢ ,YX}
Fatiyl)cqp, amming, PE} v s @ Stabiliye, Gold ickes (. OC\(\ QO Se\)&e
AuNpg from Aggre, and g, imy Attengioy, a
COLnitigy g Hetly o o 1 Bt e o Chemicy A '\0«\
oAty o ! I e B8 Sodigy 3 b reson,
A e Pregen, of Afipg 10 eterygn, Triton, 2
sl gy g AEPE. gy
r a p "the oty b
tog ’
* Jou

. A0
ACT o
C W sS Sl
Mhyafrie e Sve 6 e ﬂe
Jolon 1y reson [
n of, Ayl ‘andamdco] L g NGO
" On the e hand, n fhe Presence O Hygy 3 d
the xnlulnnmrns cmllh:vlaf&»’\c;‘()ﬂ ah‘vr-‘hcn oy
af bnmhydn:lc Thig Can by «lclc('lcd Speciry, he ot o
OF eygy T, d g &
o
himica
1 a C ]

uts 0
oM py 00
o\ \ eaC
Clrup) v OQ ’\‘e/ \'\_ X
 The gy, Scecss gy, Plid 1 0 ‘\“Y' go! 2O AN
ity 1y Tevel P Sape With o Wi, 3. C —g\_‘\' o G
letectabye . Uti0n g o 535 pag and (@ O ﬂ et
Indtivi, 5@ LoD ps e
Keyworgy MOpartiege Mcrumfll} Dithig. gy, White g, (& )‘}_O A
ligang om u € detectigy Nakedt gy, Partiofeg A Ay v
[ 0D Y e ,
7% S1eps. Jon, -\:{0 (\
™ oducqyy or changg g CJ gi
reSCateher
The dey, lpmun of Sensitiy, and Selectiy, culamuurv i
. Sertsorg p° become el o e i oy
.I S t r y Simplie; . iy,
* Foo
* Analy

x o~ wism
he basic g ipmey

=
S|
Ia
[
=
=
O
o
=
O
0

et
Slzed gy, ae)('

I g ions g, lig,

0 ang SOy n:lab:lnv of

1 labe, Oy Y ang ﬁc’d

- el
G
AO 0B,
KR
TOPinjc acid pg. 56
Cluding 1YJ-mcymplu-undu’y/Hrrnk A
fene. gty 4] e A
".7"!"’71 UDplers, fien MAforyy The < opfj rnu[!h Article ol
o) o 500t iy rmw ) conggg wpplrn tenta;
Which i @vai) ilable g,  Quthoy, zeg |
P

19
0 B
et \'),.DA
" 3

It - Peptige o™ 33«”Q
uhgunucleoudcs [17), DNg - A%

o Y iteriay Ween g 24 ang 0y, ot A0

isep ;. JO

eporteq SIS e the 4, Vang, o A0

g oty With gy, SSitvity (g o, W gpo¥ h‘%\\

,?ﬂ“;j;':;j,;” f,f;jy“'u Pt . S, et G ) Ny, 3000

Bangg op. o33 Thailang xppmadm rlllncuj.s expe; nmulm ,’\\

gy Hapichugy e gy @) Syngheg, S Of Ay soflhcd ed gy, Aeed

= Springe,



AOAC Official Method 931.08 Formaldehyde in Food

AO AC First Action 1931 ]
— e (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 H3PO4, add 1 mL excess, connect with condenser through trap, and slowly distil 50
mL. For milk, dilute 100 mL with 100 mL H20, 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% H2504 (pour 150 mL H2S04 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 H20
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



Food Chemistry 202 (2016) 476-483

Contents lists available at ScienceDirect

FOOD

Food Chemistry CHEMISTRY

journal homepage: www.elsevier.com/locate/foodchem

Analytical Methods

HPLC method

Determination of formaldehyde in food and feed by an in-house @Omm,k

validated HPLC method

P. Wahed?, Md.A. Razzaq®, . Dharmapuri®, M. Corrales ** Derivatization kinetics followed the procedure described by
;Nur:'analFund_S-u_,Fery[ﬂborﬂ.rorj.lf_iusr:'mreuf_Pub!irf-feaIrh, Mohakhﬂ{i, Dhaka, Bangladesh Clal:‘}”_:. l-_"t ._:ll. :_2[:”:'91 hut waE Sllghtly mndiﬁEd. E{liI}IEI PanE Elf thE
Food and Agriculture Organization of the United Nations, Dhanmondi, Dhaka, Bangladesh

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 B5-11, 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 pum) and
injected into the HPLC.




Formaldehyde concentration [mg/kg|

14

12

10 -

Values in mg//kg

Tomato, 1.45 £ 0.10
Carrot, 1.63 2 0.07
Cuvoumbser, 2.16 + 0.28
Capsicum, 1.79 £ 0.20
Bean, 205 +0.18

Radish, 1.82 £ 0.08
Cabbage, 4.5 2 088
Cauliflower, 594 £ 0.5
Long eggplant, 2.33 + 0.34
Mushrooms, 1.83 £ 0.2
Mint, 5.8 £ 0.12

Rice, 10.74 + 035

Mixed dead fish, 835 + 1.58
Kachki Fish, 11.39 £ 0.62

Fresh Cow Milk, 1.29+ 0.01
Milk, 1.76 £0.04

Mango milk, 3.05 £ 0.3
Chocolate milk, 1.58 £ 0.04
Yogurt, 1.49 +0.01

White grape, 1.13 £ 0.06
Red grape, 2.12 £ 0105
Banana, 256 £0.31
Mango, 1.26 2 0.02

Litchi, 1.46 + D06

Apple, 1.27 +0.01

Orange, 1.32 £ 0,02

Date, 1.37 +0.05
Tamarind Juice, 2.98 + 0.17

,53

3
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Food Commaodity



AOAC Official Method 964.21
Formaldehyde in Maple Syrup

Spectrophotometric Method
First Action 1964
Final Action 1965

UV-Vis method

Weigh 20 £ 0.20 g syrup into tared 30 mL micro Kjeldahl flask
and insulate flask neck with asbestos cord as in A(a) from base of
standard taper joint down to body of flask. (This insulation is tempo-
rary; repeat after each washing and weighing.) Add 2 drops antifoam
agent, and connect West condenser. Mount apparatus, adjusting
slope of condenser at 45° angle, with flask bottom centered in coni-
cal cavity and at such height that syrup level in flask is even with top
plate of heater. without touching hot element at any point; see Fig-
ure 964.21. Heat flask with heater, previously adjusted with control
knob in such position that exactly 3 mL H-O is distilled from syrup
in 12-14 min. Collect 3 mL distillate in 5 mL graduate with funnel
top. Using transfer pipets, place | mL distillate in 13 mm id test tube,
and add | mL H,O and 2 mL Nash’s reagent. Heat 30 min in H,O
bath at 37 = 1°C to develop color. Transfer colored solution to | cm
cell and measure A at 415 nm against H,O.

Asbhastos
insulation
(permanent)

Asbestos
insulation
{(temporary)

graduate

T —Conical element
heatear

|
-~
Th nrrm:a.taﬁ:( l
control

Figure 964.21—Distillation apparatus for determining
formaldehyde in maple syrup.

Source : AOAC Official
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Hi O\ N N-CH; EPA Method 549.2 -
/ Determination of Diquat and Paraquat in Drinking

ClI~ ClI” Water by Liquid-Solid Extraction and HPLC with UV
Detection

1.1'-dimethyl-4,4'-bipyridinium dichloride

AOAC Official Method 969.09
Pal’aquat Paraquat in Pesticide Formulations.

Talanta

Talanta
Volume 45, Issue 2, 19 December 1997, Pages 343-348

A sensitive determination of paraquat by
spectrophotometry

M.K. Rai &2 Joyce Vanisha Das °, V.K. Gupta b




Sample preparation protocols

Sample preparation Measurement

Clean up >> >>
Sample pretreatment

Depending on
 Analyte
* Sample states (liquid, solid, gas)
* Sample matrices
* Time consuming
* Representative sample
* Available devices

methods

* Quantitative levels (trace/low/high contents)

* Detection techniques




Size

* Filtration
* Dialysis
* Size-exclusion

Mass or density

Centrifugation
Distillation
Sublimation
Recrystallization

— Separation and Extraction

Change in
chemical state

Precipitation
Icon exchange

Phase partition

 Extraction

Electrodeposition + Chromatography

Volatilization

Source : ASUADUAUUAWU




Dissolve/Filtration

Distillation/Precipitation
Recrystallization

Wet ashing
Acid dissolution

Microwave digestion

Sample
Preparation
Protocols

Fusion / Flux

Leaching

e Extraction

Speciation

Dry ashing



- Sample preparation protocols
for metal analysis

* Wet digestion/Acid dissolution
* Microwave assisted digestion
* Dry ashing

* Extraction

* SPE

* Hydride generation

* Speciation




Sample preparation protocols

> Wet digestion/Acid dissolution

1) Under atmosphere pressure (Hot plate digestion)
2) Control pressure (Acid digestion bomb)
3) Microwave digestion

"Acid plus heat can digest the complex food/environmental matrices to
release metals into solution for chemical analysis.”

* Cheap
* No require advance equipment




Long time consumption
Corrosion and risk sample
contamination

Harmful gas

Element loss by volatilization
Unbalanced heating temp.



Material Chemical name Working Heat Water Comments
Temperature  deflection  Absorption,

,'C temperature, Yo
°C
Borosilicate glass  Si0," <800 Ordinary laboratory glass 1s not suitable for
use in wet digestion procedures
Fused quartz Sio,* <1200 For all procedures involving wet digestion

of organic material, quartz is the most
suitable material for vessels

Glassy carbon graphite <500 Glassy carbon is used in the form of
crucibles and dishes for alkaline melts and

as receptacles for wet digestion procedures

PE polyethylene <60

PP polypropylene <130 107 <0.02

PTFE polytetrafluorethylene <250 150 <0.03 PTFE is generally used only for digestion
vessels in pressure digestion systems

PFA perfluoralkoxy <240 166 <0.03

FEP tetrafluorperethylene <200 158 <0.01

TFM tetrafluormetoxil <0.01

*Si0, content between &1 and 96%.
" Softens at a temp. of 800 °C.

*>8i0,99.8%. Source: Matusiewicz H. (2003). Chapter 13. Wet digestion method. (Online)



Flux Fusion Tvype of

(mp, °C) Temperature, °C Crucible Types of Sample Decomposed

For insoluble oxides and oxide-containing samples,
particularly those of Al, Be, Ta, Ti, Zr, Pu, and the

rare earths.

Na,S,0, (403°)or , Pt, quartz,
K,S,0,(419%)  Uptoredheat porcelain

NaOH (3217)

or 450-600° Ni, Ag, glassy

For silicates, oxides, phosphates, and fluorides.

KOH (404°) carbon
Na,CO. (853) or Ni For silicates and silica-containing samples (clays,
K.CO (903) 900-1,000" Pt for short  minerals, rocks, glasses), refractory oxides, quartz,
PR AT periods (use lid) and insoluble phosphates and sulfates.
Na.O 600° Ni; Ag, Au, Zr; For sulfides; acid-insoluble alloys of Fe, Ni, Cr, Mo,
2 Pt (<500 “C) W, and Li; Pt alloys; Cr, Sn, and Zn minerals.
H.BO. 150° Pi For analysis of sand, aluminum silicates, titanite,

natural aluminum oxide (corundum), and enamels.

For Al,O,; Zr0, and zirconium ores, minerals of the
MNa,B,0, (8787) 1000-1,200° Pt rare earths, Ti, Nb, and Ta, aluminum-containing
materials; iron ores and slags.

For almost anything except metals and sulfides. The

Li,B,0, (920%) tetraborate salt is especially good for basic oxides and
or 1 000-1,100° Pt, graphite  some resistant silicates. The metaborate 1s better
LiBOy, (8457) suited for dissolving acidic oxides such as silica and

T10, and nearly all minerals.

NHHF, (125%) NaF

(9927) For the removal of silicon, the destruction of silicates
KF (8577) 900" Pt and rare earth minerals, and the analysis of oxides of
or Nb, Ta, Ti, and Zr.

KHF, (2397)

Source: Dean (1995) and Bock (1979).



to remove
noble metals
such as gold,
platinum and
palladium from
substrates

Nitric acid, HNO,

68%w/w, d=142 g/cm3, bp122°C

Hydrochloric, HCl

37%w/w, d=119 g/cm3, bp110°C

Hydrofluoric, HF

48%w/w, d=116 g/cm3, bp112°C

Perchloric, HCIO,

70%w/w, d=167 g/cm?3, bp203°C

Sulfuric, HSO,

98%w/w, d=1.84 g/cm?3, bp338°C

Phosphoric, H;PO,

85%w/w, d=1.71 g/cm?3, bp213°C

Hydrogen peroxide, H,0,

30%w/w, d=1.12 g/cm?3, bp106°C

Oxidize many metals and alloys to soluble nitrate
Organic material oxidized slowly

Dissolve many carbonates, oxides, hydroxides,
phosphates, borates, sulfides
Dissolve cement

Remove silicon and destruction of silicate
Dissolve oxides of Nb, Ta, Ti, Zr

 Extremely strong oxidize
* React violently or explosively to oxidize

organic compounds

Dissolve oxides, hydroxides, carbonates, and
various sulfide ores
Hot acid will oxidize most organic compounds

Dissolve AL,O;, chrome ores, iron oxide
ores, slag

Additive agent into another acid to
increase oxidizing condition






— Microwave digestion

To minimize the error from sample preparation.
Under acid digestion (100 bar and 300°C), most
matrices can be decomposed and dissolved, carbon
content of organics can be reduced to less than 1%.

* Simultaneous heating of 8-12 samples
 Short digestion time

* Require low volume of acid consumption
* No loss volatile elements (Hg, As)

* No acid fumed

* No sample contamination

(| 3 ‘
3 : € _




Microwave digestion is a process that using acid
to dissolve elemental metals under the high
pressure and temperature with heating energy
from microwave source.

Microwave
digestion
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Microwave assisted digestion methods

EPA Method 3052

(Siliceous and Organically Based Matrices)

EPA Method 3051a
(Sediments, Sludges, Soils, and Qil)

EPA Method 3015a

(Aqueous Samples and Extracts)

AOAC Method 2015.01
(Heavy metals in Food: ICP-MS)

AOAC Method 984.27
(Heavy metals in baby foods: ICP-OES)

AOAC Method 2012.15
(lodine infant/adult foods: ICP-MS)

CPSC-CH-E1001-08.1
(Pb in Children’s Metal Products)

CPSC-CH-E1002-08.1
(Pb in Non-Metal Children’s Products)

CPSC-CH-E1003-09
(Pb in Paint and Surface Coatings)

UsS

Pharmacopeia

)

~

ASTM E1645-01
(Pb: Dried Paint Samples)

ASTM D5513-99

(Industrial Waste for Trace Element)

ASTM D4309-96
(Total Metals in Water)

ASTM E1741-00

(Airborne Particulate)

USP 232

(Elemental Impurities)

USP 233 Draft
(Elemental Impurities)

USP 2232

(Elemental Contaminants in Dietary
Supplements)



Degree of Error

Error can be found at all

stages of the analytical sampling \\ / /
procedure, however the \ \_/  sampe
error found within the Preparation

actual analytical c“".ii.":f?.fifl’t.fﬁfl'“ﬂr/ /
method (laboratory \ immm
test) is low in

{After Scwedt, 1997)
comparison to that
found in sampling and
sample preparation.




Analytica Chimica Acta 901 (2015) 12-33

Contents lists available at ScienceDirect

Analytica Chimica Acta

journal homepage: www.elsevier.com/locate/aca

Review

Analytical methods for determination of mycotoxins: An update @mgmm
(2009-2014)

Nicholas W. Turner * ', Heli Bramhmbhatt *, Monika Szabo-Vezse *”,
Alessandro Poma ¢, Raymond Coker °, Sergey A. Piletsky

* Department of Life, Health and Chemical Sciences, The Open University, Milton Keynes, MK7 644, UK

" Toximet Ltd., ToxiMet Limited, 130 Abbott Drive, Kent Science Park, Sittingbourne, Kent. ME9 8AZ, UK L.
© Department of Chemistry, University of Leicester, Leicester, LE1 7RH, UK TDHI tesu “E Err'ur
9 Department of Chemistry, University College London, London, WCIH 04, UK { }
Sampling Sample Analytical
"
< error 5| & preparation o emor S
Ty - o e
error

Lot Laboratory Sample Test Portion Analysis

CV = 50-200% CV = 30-70% (dry milling) CV=2-8%
CV =4-10% (slurry milling)



1
Sample preparation is the largest source of
errors 1n trace analysis, and during sample
preparation contamination is always a
major concern.

) Analytical Methods Committee, 2013

A detection of 1 ppb of an impurity has been
equated to finding the proverbial needle in a

haystack and 1 ppt to finding a contact lens on 100
miles of beach.



111 respondents reported 230 | ]
identified causes of error. S _016/"
Human error [ 13 %
Equipment fallure or senvicing problem [T 13%

' 0 ibration [ 10 7
e Sample preparation (16%) Hapnmfgﬂl'::ﬂﬂﬂﬂ“r: . 10%
* Equipment failures (13%) Calculation error [N
« Human error (13%) Salection of measurement mathod | - ]
: : Test matarial problam |
e Calibration (10%) Sampls ¥anapott aid storige. 3
* 44 % could be attributed to Primary sampling (]

Laboratory environmaeant

PT provider problem
Sample tracking -

Other problem category “

| | T | |
o 10 a1 <0 40

Mumber of instances reported

simple operator errors

Source: Ellison and Hardcastle. 2012. Causes of error in analytical chemistry: results of a web-based survey of
proficiency testing participants. Accreditation and Quality Assurance. 17:453-464.


mailto:s.ellison@lgcgroup.com
mailto:s.ellison@lgcgroup.com

ultra-pure water stored
2 days in glass bottle 20u1

ultra-pure water in wash-
bottle after 2 days' useé 201

MIX STD (200ob) 0.221 Injection

i R T i i k i i A i ek i e ———— e
Ultrapure water g 5 10 15 20

“Phthalates leaching from a plastic wash
bottle over a few days.”

Source: https://www.elgalabwater.com/



Trace metals in human sweat

Zn 0.4-0.96 ppm

Cd 24 ppb

Pb 62 ppb

Fe 0.6-1.0 ppm
Cu 0.3-142 ppm
N1 57 ppb

Mn 23 ppb

Na 26.4 ppm

Source: https://www.elgalabwater.com/



Potential of Target Components Adsorbing to Container

* Cations (4°-ammonium o » Reduce pH

and metal ions) « Add perchlorate ions
* Amines  Add competing ions
* Anions « Add competing ions

* Chelating components
(alpha-hydroxy acids,
beta-diketones, and
tropolones)

* Reduce pH (or increase, in
some cases)
« Add a metal masking agent

* Highly hydrophobic * Reduce polarity

components

Source: https://www.shimadzu.com
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SAMPLE REAGENT

OPERATOR GREEN INSTRUMENT

safety ensured ANALYTICAL energy efficient,
CHEMISTRY miniaturized

WASTE METHOD
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Source: Gatuszka, Migaszewski, Namiesnik, TrAC Trends in
Analytical Chemistry. 50(2013)78-84

5— @ e ! / Analytical Chemistry

K Sample Preparation

Green sample preparation
techniques are the alternative to
classical sample preparation
techniques.

* To providing opportunities to
reduce or eliminate the
chemical solvent usage.

* To improving the quality of
extract, efficiency of the
methods, and extraction of
products.
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Green
Analytical
Chemistry

objectives

+ added care on

Improved operators & environment safety

Reduced cost through miniaturization

Improved speed by avoiding pretreatments

Improved precision through automation

Improved selectivity through incorporation
of Kinietic aspects

Maintenance of sensitivity

Improved traceability by reducing steps

Maintenance of accuracy

Green parameters

of the method

* Toxicity or dangerous nature of reagents & wastes
* Amount of reagents & solvents used

* Energy consumed

* Volume of waste generated

Source: The Concept of Green Analytical Chemistry. 2012.




Green sample preparation for foods

Solid phase microextraction (SPME) /(1990)
- headspace (HS-SPME)
- Direct extraction (DI-SPME)
In-tube SPME (2002)
Stir bar sorptive extraction (SBSE) /(1999)
Liquid phase microextraction (LPME) /(1996)
Single-drop microextraction (SDME) /(1996)
- direct immersion SDME (DI-SDME)
- headspace SDME (HS-SDME)
Dispersive liquid-liquid microextraction (DLLME) /(2006)
Hollow fiber liquid phase microextraction (HF-LPME) /(1999)
Ultrasound-assisted extraction (UAE)
Microwave-assisted extraction (MAE)
Supercritical fluid extraction (SFE)
Pressurized fluid extraction (PFE)
Cloud-point extraction (CPE)



Green sample preparation for foods

* Adsorptive p-extraction (AuE)
- Bar adsorptive p-extraction (BAUE)
- Multi-spheres adsorptive p-extraction (MSAUE)
* Stir-rod-sorptive extraction (SRSE)
* Microsolid phase extraction (u-SPE) (2006)
« Stir cake sorptive extraction (SCSE) (2011)



Method
Validation

Testing a method
to demonstrate it
is suitable for its
intended purpose
and the results
obtained are
reliable, accurate
and reproducible.

Before initial use in
routine testing

Transferred to another lab

Change the condition or
some method parameters




Validation
Parameters




USP ICH

Analytical Task Assay Category 2 |III|IIlI'iI'|‘ te sﬁn“
Assay Limit Assay ) . . — 4
Category 1 Quantitative tests Category 3 Analytical task Identification Quantitative Limittests Assay
Accuracy Yes Yes ) ) Accuracy No Yes No Yes
Precision Yes Yes Mo Yes Precision
Specificity Yes Yes Yes .
Limit of detection No No Yes : Repeatability No Yes No Yes
Limit of quantitation No Yes No - Intermediate precision No Yes No Yes
Linearity Yes Yes No : Reproducibility No Yes No Yes
:'"ﬂ “d :ES :‘” . Specificity Yes Yes Yes Yes
uggedness es es es - L. )
Limit of detection No No Yes No
Limit of quantitation No Yes No No
Category 1: Quantitation of major components I.innrinf No Yes No Yes
Category 2: Impurities
Category 3: Performance characteristics HII‘IQE No Yes No Yes

* May be required, depending on the nature of the specrhic test



Regulation and Quality standard

® US-FDA

— Current Good Manufacturing Practices (cGMP)
— GLP regulation

— FDA'’s regulation for BA and BE Requirement
(® PIC/S and EU

— PIC/S or EU GMP

® ICH: GMP guide

© USP

ISO/IEC 17025:2005 (5.4.5)




GSFA online
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Updated up to the 42M Gegsion of the Codex Alimentarius Commission (2019)

CODEX GENERAL STANDARD FOR FOOD ADDITIVES (GSFA)
ONLINE DATABASE

In this
Section

UpnMHuaAIUSUIgU
Judaauovdaatvouu
01H1S (Food Additives)
Mmuu1asyIu CODEX

The "Codex General Standard for Food Additives” (GSFA, Codex STAN 192-1995) sets forth the conditions
under which permitted food additives may be used in all foods, whether or not they have previously been
standardized by Codex. The Preamble of the GSFA contains additional information for interpreting the data.
Users are encouraged to consult the Preamble when using this database.

This database provides, in a searchable format, all the provisions for food additives that have been adopted
by the Codex Alimentarius Commission.

Provisions are searchable by food additive (name, synonym, INS number), by functional class and by food
category, as described in Annex B of the Codex GSFA.

Please note that the summary and conclusions of recent JECFA meetings and other relevant information,
such as call for data for future meetings, are available on the FAO website and the WHO website. Other
useful links:

= JECFA reports and toxicological monographs
= JECFA specifications
E Click here to view the current version of the Codex General Standard for Food Additives.

Please note: The Codex General Standard for Food Additives is currently under development and it will be
regularly updated to include additional food additive provisions adopted by the Codex Alimentarius
Commission.

Food Category Index

Food Additive Index

Functional Classes

Search Database

http://www.fao.org/gsfaonline/index.html?lang=en

l% printer-friendly version

GSFA Home = Food Categories = Food Additives = Search = Functional Classes

Glossary


http://www.fao.org/gsfaonline/index.html?lang=en
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