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Summary

A Introductionon carotenoidsand apocarotenoids
A Online (SFBSFC)nstrumentalfeatures
A Literature overview on previous applications
A SFESF@QgQMScarotenoidsand apocarotenoidsinalyss

In foods peppersandtamarillo) andbiologicalfluid (humanbloodand
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Carotenoids

A Carotenoidsthe most diffuse pigmentsin nature, are madeup of 8 isoprenoid
units, with variousend groupsat the G, skeleton,resultingin a greatvariety of
different compounds

Classifiednto: Caroteneqghydrocarbons)Xantophyll§oxygenateccarotenoids)

A Theyare found in plantsin the free form or as fatty acid esters Mono- or
dihydroxylatedcarotenoidsoften occurin the more stableesterifiedform.

capsanthin

OH

A Theyare animportant sourceof vitamin A in manydiets and may protect from
developmentof degenerativediseasesuchas maculardegeneration,cancer,
andheartdisease




Apoa@rotenoids

A Apocarotenoidsare oxidative cleavageproductsderivedfrom carotenoidsthat
servefunctionsin plantandanimals

A Are generatedby chemicalor enzymaticsymmetricalor asymmetricakleavage
in plants(CCDpgandanimals(BCO¥%

A Are involvedin myriad of biologicalprocessese.g. mitocondrial metabolism
vision(retinods) etc.

I -Apo-8'-Carotenal

A Relativelyfew studiesare availablein the literature on their occurencein food
andbiologicalsamples

A Recentsstudieshaveshownthat their activitiesmight be more important than
the one of their parentcarotenoids
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Carotenoidsand apocarotenoidsesters

The possible formation of different Apo-@=axanthinal fatty
acids esters (fronsaproicacid (C6:0) téauricacid C12:0) from
free Apcey @eaxanthinal.
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Online SFSFAEQqOMS

Back pressure regulator (to split extracted sample)

Autosampler for liquid injection

Rack changer
Up to 48 samples

QqQ-MS system
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Extraction modedynamiq
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Carotenoidsn chillipeppers
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Samplepreparation

0.5 g of Capsicum

pepper
+

0.5 g of absorbent
powder

100 mg of
mixture




Analytical Conditions for the SEECAPCI/MS

analysis

SFE cconditions

A) CQ
Solvent B) Methanol
0-1 min 2mL/min; 34 min 3 mL/min; 20 min
Flow rate _
2mL/min
- i 1 0
Exiraction 0-3 min. Static modeR.Conc5 %)

3-4 min. Dynamic modeB(Conc10 %)

Extraction vessel

40, 50, 60, 70, and 80

temperature
BPR 15 MPa
Make-up Methanol

Total Extraction time::4 mim including:static.and 'dynamic extraction




Analytical Condition for the SFISECAPCI/MS analysis

SFC conditions

Column Ascentis Express C30, 150 mm ®c Y Y 2,  HdT >Y
. A) CQ
Mobile phase B) Methanol

Gradient program  0-2 min, 0% B;-20 min 40% B; :03 min 40% B:

Flow rate 2 mL / min

Make-up 1 mL/ min Methanol

Column temperature 353

BPR 15 MPa

MS Acquisition mode

(APCI) SCAN (+)4; SIM (H)K); MRM (+)/6)




Optimization of theextraction

Multiple extractions, until depletion, were performed on the same sample,
In order to evaluate the average extraction.

Overall average value

Temperature’C 1°extract. % Min. extract % Max.extract %
80 47.9 46.5 62.7
70 45.1 30.3 58.8
60 42.7 28.5 56.4
50 41.2 27.8 56.0

40 37.8 24.4 52.2




Multiextraction

Multiple extractions were performed on six samples, two for cultivar,
at a temperature of 80C.

Compounds  1°extract. % 2°extract. % 3°extract. %

I -Carotene 46.5 31.8 21.7

I -Cryptoxanthin 48.3 40.5 11.1

Lutein 44.7 37.1 18.3

Zeaxanthin 45.5 43.8 10.7

Capsanthin 44.7 43.5 11.8
Apo-8-Carotenal 62.7 37.3 0
I -Citraurin 59.2 40.8 0

Average 47.9 38.6 10.5




Method validation

The method has been validated in termsLoiQ LoD recovery% and repeatability

Zeaxanthin Lutein | -Citraurin Apo-8-Carotenal Capsanthiri -Carotenei -Cryptoxanthin

Lobmgl  0.04 0.07 0.05 0.06 0.03 0.13 0.28
loQmgl?  0.15 0.20 0.18 0.21 0.10 0.18 0.17
Recovery% 46.5 483 44.7 45.5 447 627 59.2

Repeatabilty 143 101 11.9 11.0 84 91 12.1

CV%




Quantitativeprofile

mg/100 g Zeaxanthin Lutein Capsanthini -Carotene | -Cryptoxanthin Apo-8-Carotenal | -Citraurin
Samplel 0.133 0.105 0.047 0.129 0.075 0.005 oD
Sample 2 0.209 0.250 0.077 3.711 2.781 0.007 oD
Sample3 0.125 0.055 0.049 3.644 0.282 0.006 >K.oD
Sample4 0.107 0.939 >{.oD A oD 0.114 oD X oD
Sample5 3.113 0.315 6.699 26.158 1.330 0.014 >K.oD
Sample6 0.869 0.922 2.030 oD 0.551 0.012 0.009
Sample 7 0528 0.584 0.859 6.345 0.351 0.006 oD
Sample8 0.310 0.105 0.277 19.698 0.313 >K.oD LoD
Sample 9 0.658 0.228 0.145 0275 0.467 0.006 0.013
Sample 1( 0.662 0.433 0.922 15.108 0.732 0.034 0.061
Sample 11 0.195 0.332 0.058 1.109 0.143 0.008 K.oD
Sample 1z 0.311 0.693 0.291 17.25 0.276 0.005 oD
Sample 1¢ 0.369 0.095 1.104 17.58 0.459 0.005 0.008
Sample 14 0.168 0.869 0.047 0.066 0.090 oD oD
Sample 1¢ 0.388 0.074 0.763 14.837 0.173 0.005 0.014
Sample 1¢ 0.225 0.874 0.351 o./04 0.191 >K.oD K.oD
Sample 17 0.392 0.674 0.086 4.838 0.441 0.006 0.009 k



Carotenoidsn tamarillo
samples




Sample preparation for SF-C analysis

0.2mL

5mL

10 mg of yellowtamarillosample Vessel loaded with 100 mg
+ 1 g of adsorbent powder (considering the dilution factor a final
amount of 1mg of sample was

employed)




Carotenoids inamatrillo
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SolidLiqguidextracionof carotenoidfrom tamarillo

Sampleamount3 g (yophilizedsample)

g

[10 mL(Hexanet+ 0.1% BHBpnicationfor 15min] x 3 times

g

[10 mL(EtAc+ 0.1% BHBpnicationfor 15min] until
decoloration

4

Theextractswere combinedand thesolventswere
evaporateduntil dry

g

The dry residusvasthen dissolvedn amixture of
MeOHMTBE (1:1)filtered andanalysed




Comparisorof Quantitative data

b-Carotene 3.1 3.3
b -Cryptoxanthin 0.1 0.1




Carotenoidsanalysigan blood/serumplasmasamples

Most recentapplications




Background HPEGADMS

2012

Target Carotenoids

Sample 1 mL of Serum

Extraction 1 mL of 0.01% vitamin C in EtOH for proteinprecipitation

+ 1 mL ethyl acetate+ 3 mL Hex, vortexing , shaking centrifuging
collecting the supernatant+ 3 mL Hex (all the procedure 1 3).
EvaporatedunderN,. Dissolvedin 50 yL of dichloromethane 1 mL of | T
IS andinjecting20 pL into HPLC. '




