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SOLUTION 1:

Alkyl-esters and Waxes

SOLUTION 2:

Sterols and Alcohols

SOLUTION 3:

Stigmastadienes

Analizzatori INANOIL

MOSH/MOAH (DIN EN 16995:2017-08)

Including on-line Aloxidation and Epoxidation

2/3 MCPD e GEs

AOCS Cd 29a/b/c-13

Further automations



Reference Regulation

The methods listed in regulation often involve:

Ø Large amount of solvents
Ø Need of skilled lab technicians for several hours
Ø Use of large quantities of consumables and glassware
Ø Laborious sample preparation
Ø Predisposition to random errors

Automated sample-prep and analysis via HPLC/GC.

Ø Drastic reduction in volume of solvents to be used
Ø The need to dedicate operators limited to a few minutes
Ø Almost no use of consumables and glassware
Ø Sample preparation substantially limited to an initial dilution
Ø Elimination of random errors



Traditional and INANOIL workflow comparison – Alkylesters, Waxes, Stigmastadienes



Traditional and INANOIL workflow comparison – Sterols, Alcohols



INANOIL automated platforms

Principle

1 – HPLC injection (whole sample or saponified)
2 – Fraction(s) withdrawal
3 – Vial storing
4 – Further automated sample treatments 
5 – Final GC injection 

Traditional methods HPLC/GC hyphenation.
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Optimisation results – Alkylesters and Waxes

INANOILReference 2568/91



Reference cromatograms
comparison

Waxes

Optimisation results – Alkylesters and Waxes

INANOILReference 2568/91



Reference cromatograms
comparison

Aliphatic Alcohols INANOILReference 2568/91

Optimisation results – Sterols and alcohols

1. Eicosanol (IS)
2. Decosanol
3. Tricosanol
4. Tetracosanol
5. Pentacosanol
6. Hexacosanol
7. Heptacosanol
8. Octacosanolo



Reference cromatograms
comparison

Sterols, triterpenyl dialcohols

INANOILReference 2568/91 1. Cholesterolo
2. Cholestanol (IS)
3. Brassicasterol
* Ergosterolo
4. 24-methylencholesterol 
5. Campesterolo
6. Campestanol
7. Stigmasterol 
8. Δ-7-campesterol 
9. Δ-5,23-stigmastadienol

10. Clerosterol
11. ß-sitosterol 
12. Sitostanol
13. Δ-5-avenasterol
14. Δ-5,24-stigmastadienol
15. Δ-7-stigmastenolo
16. Δ-7-avenasterol 
17. Eritrodiol
18. Uvaol

Optimisation results – Sterols and alcohols
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Stigmastad 3,5 diene
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Reference cromatograms
comparison

Stigmastadienes

INANOILReference 2568/91

Optimisation results – Stigmastadienes



Reference Sample: Ring Test «RT62» 
(Camera di commercio di ROMA)

Blend od virgin and refined olive oil

Validation approach:
- Batches of 10 replicates – Complete automation
- Evaluation of Average, CVr%, BIAS%

Validation Results



Accuracy and Precision

Validation results – Alkylesters and Waxes



Accuracy and Precision

Validation results – Stigmastadienes



Accuracy and Precision

Validation results – Sterols and alcohols



Accuracy and Precision

Validation results – Sterols and alcohols



INANOIL impruvements – Materials/additional devices

Alkylesters and Waxes Stigmastadienes Sterols and Alcohols
Materials

Generic lab glassware NOT Needed NOT Needed NOT Needed
Flasks NOT Needed NOT Needed NOT Needed
LC glass columns NOT Needed NOT Needed NOT Needed
Test tubes NOT Needed NOT Needed NOT Needed
Separating funnels NOT Needed NOT Needed NOT Needed
TLC sheets NOT Needed
TLC chambers NOT Needed
UV Lamp NOT Needed
Desiccator NOT Needed

Additional devices
Rotavapor (or equivalent) NOT Needed NOT Needed NOT Needed
Nitrogen blowing device NOT Needed NOT Needed NOT Needed
Muffle NOT Needed NOT Needed NOT Needed



INANOIL impruvements – Chemicals

Alkylesters and Waxes Stigmastadienes Sterols and Alcohols
Chemicals (estimated average amounts for a 10 sample batch)

Chemical EU Method à INANOIL % Saving - amount saved EU Method à INANOIL % Saving - amount saved EU Method à INANOIL % Saving - amount saved

Activate silica 150 g à not needed 100% - 150 g 150 g à not needed 100% - 150 g - -

Organic solvents 3000 ml à 250 ml 92% - 2750 ml 3500 ml à 200 ml 95% - 3200 ml 3000 ml à 200 ml 93% - 2800 ml

Hydro(alcoholic) 
reagents for 
saponification

- - 4000 ml à not needed 100% - 4000 ml
same as EU Method 

(so far) -



INANOIL impruvements – Lab technician commitment

Alkylesters and Waxes Stigmastadienes Sterols and Alcohols
Operator working time (estimated average for a 10 sample batch) - hours

EU Method à INANOIL % Saving - amount saved EU Method à INANOIL % Saving - amount saved EU Method à INANOIL % Saving - amount saved
Overall (including GC 
analysis) 12 à 8 33% - 4 15à 9.5 36% - 5.5 10 à 4 60% - 6

Sample prep only 4 à 0.5 87% - 3.5 10 à 0.5 95% - 9.5 7 à 0.5 92% - 6.5



Totally automated sample-prep and analysis.

.

Ø Drastically reduce the consumption of solvents
Ø Limit the intervention of expert operators to a few 

minutes, reducing the entire sample-prep to the 
simple dilution of the initial sample (eventually 
saponified)

Ø Eliminate the use of glassware and consumables 
Ø Effectively cancel the incidence of random errors

Aimed to….

… take care of analyst’s health, and let him to exploit his skills 
«away from the hood» 

LESS 
solvent exposure

Data 
rewieving

Method 
development

ü Passed

INANOIL impruvements – Final Remarks



PARTE 1:

Metil/Etil Esteri e Cere

PARTE 2:

Steroli e Alcoli

PARTE 3:

Stigmastadieni

Analizzatori INANOIL

ü 7 luglioü
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Piattaforma INANOIL per la determinazione di Steroli e AlcoliPiattaforma INANOIL per la determinazione di Steroli e Alcoli

HPLC separation

ALCOHOLIC FRACTION

STEROLIC FRACTION

5.5 min elution

25 min elution



Piattaforma INANOIL per la determinazione di Steroli e AlcoliPiattaforma INANOIL per la determinazione di Steroli e Alcoli

ALCOHOLIC FRACTION

STEROLIC FRACTION

5.5 min elution

ALCOHOLIC FRACTION

STEROLIC FRACTION


