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Science Blueprint - Premium Produced Oils
Trade Translate . Naturalys

We propose an integrated, testable approach to premium plant-oil production that improves yield
(+3-10 pp), oxidative stability (-20-40% peroxide formation under accelerated storage), and unit cost
(-7-15%) while preserving aroma. The blueprint combines modern pretreatments (PEF, ultrasound,
enzyme-assist), oxygen-managed cold pressing, scalable polishing, and in-line analytics (FTIR for
oxidation, GC-MS fingerprints for authenticity). Each claim is paired with an acceptance test and KPI
threshold.

Business targets
- Yield: +5 percentage points vs. site baseline at 95% CI.

- Oxidative stability: >=30% lower PV growth after 28 d @40 C.

- Unit cost: -10% via energy/consumables optimization.

- Time-to-release: -25% via in-line QC gates.

Process blueprint
- Advanced line: PEF (1-4 kV/cm, <2 ms), Ultrasound (20-25 kHz, 100-400 W/L), Enzyme-assist
(0.35-0.45% at 45-50 C, 20-40 min).

- Oxygen-managed pressing: N2/CO2 blanket, two-stage gentle pressing, jacket temperatures
controlled.

- Smart polishing: 0.1-0.45 um membranes or earth/activated carbon hybrid according to aroma
target.

- In-line QA: FTIR oxidation screen + SPC; GC-MS authenticity vs. library (chemometric score >=
0.95).

- Low-O2 storage & pack: headspace < 1% O2, dark glass or barrier pouches; QR CoA.

KPIs & limits
- PV (peroxide value), pAV (anisidine), TOTOX=2*PV+pAV, FFA, Color, Moisture.

- Release when PV <= 8 meq O2/kg, pAV <= 15, TOTOX <= 30 (unless tighter spec set by
customer).

DoE & statistics
- Use fractional factorial for pretreatment screening; central composite design for yield/oxidation
response surfaces.

- Power analysis: n>=3 batches per arm; detect delta PV >= 15% with alpha=0.05, power=0.8.

Techno-economics
- Capex-light upgrades first (inerting, polishing, in-line FTIR).
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- Energy: 12-18% reduction via optimized jacket control and ultrasonic duty cycles.

- Consumables: up to 25% reduction in filter aid via membrane+adsorbent hybrid.

Alternatives
- Where PEF unavailable, use high-shear rotor-stator preconditioning at low delta-T.

- Where membranes unavailable, adopt staged depth filtration + fresh carbon micro-doses with SPC
watch limits.

QbD plan
- Define CQAs (PV, pAV, sensory score) and CPPs (press rpm, jacket setpoint, O2).

- Implement PAT (FTIR) with run rules and escalation paths.

Validation
- Three-lot validation per SKU; bracketing for similar botanical matrices.

- Document stability at 25 C/40 C with quarterly checkpoints.
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Appendix - Analytical methods
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Color: Lovibond or CIE L*a*b*; moisture by Karl Fischer.
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Peroxide growth test: 40 C dark, sealed, weekly PV; accept slope below baseline by 20%.


