Prompt: Develop new food products from scratch.
CTIS:
1. Ingredient Analysis and Selection:

1.1. Quinoa (Chenopodium quinoa):
- Taxonomic classification: Kingdom Plantae, Order Caryophyllales, Family Amaranthaceae
- Cultivar selection: Salcedo INIA (high protein content, 16.23%)
- Macronutrient profile (per 100g dry weight):
* Protein: 14.1g + 0.3g
* Fat: 6.1g+0.2¢g
* Carbohydrates: 64.2g + 0.5g
* Dietary fiber: 7.0g + 0.3g
Micronutrient profile (per 100g dry weight):
* [ron: 4.57mg + 0.15mg
* Magnesium: 197mg + Smg
* Phosphorus: 457mg + 10mg
* Zinc: 3.10mg £ 0.10mg
Essential amino acid composition (mg/g protein):
* Histidine: 31 + 1
* Isoleucine: 53 £2
* Leucine: 63 £2
* Lysine: 64 £+ 2
* Methionine + Cysteine: 28 + 1
* Phenylalanine + Tyrosine: 63 + 2
* Threonine: 36 + 1
* Tryptophan: 9 + 0.5
* Valine: 48 + 2
Texture contribution: Fluffy with slight crunchiness (Kramer shear force: 235 £ 15 N)
Flavor profile: Nutty, earthy undertones (descriptive sensory analysis score: 7.2/10 for nuttiness)
Functional properties:
» Water absorption capacity: 1.95 + 0.05 g water/g quinoa
* Oil absorption capacity: 1.80 £ 0.04 g oil/g quinoa
* Gelatinization temperature range: 57-64°C (onset-peak)
* Pasting properties (Rapid Visco Analyzer):
- Peak viscosity: 2150 = 50 cP
- Breakdown: 890 + 30 cP
- Final viscosity: 3100 + 70 cP
» Emulsion stability: 85 + 2% after 24 hours

1.2. Carrots (Daucus carota subsp. sativus):
- Cultivar: Nantes (high B-carotene content)
- Phytonutrient composition (per 100g fresh weight):
* B-carotene: 8.3 = 0.3 mg
* a-carotene: 3.5+ 0.2 mg
* Lutein: 0.3 = 0.05 mg
* Lycopene: 0.1 + 0.02 mg
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- Texture profile:

* Hardness: 78 £ 3 N

* Crispness: 22 + 1 peaks (force-deformation curve)

* Fracturability: 65 +2 N
- Flavor compounds (GC-MS analysis):

* Terpenes: Sabinene, myrcene, limonene

* Sugars: Glucose (1.9 = 0.1 g/100g), fructose (1.6 £ 0.1 g/100g)
- Functional properties:

» Moisture retention capacity: 7.5 + 0.2 g water/g dry matter

» Antioxidant activity: 890 + 30 umol Trolox equivalents/100g

* Pectin content: 1.4 + 0.1 g/100g (degree of esterification: 72 + 2%)

1.3. Chickpeas (Cicer arietinum):
- Cultivar: Kabuli (large, cream-colored seeds)
- Protein fractionation:
* Albumins: 10-20%
* Globulins: 60-70% (primarily legumin and vicilin)
* Glutelins: 10-20%
* Prolamins: <1%
Amino acid profile (g/100g protein):
* Lysine: 6.97 £0.15
* Methionine + Cysteine: 2.54 + 0.10
* Threonine: 3.95 +0.12
* Tryptophan: 0.96 + 0.05
Starch composition:
* Total starch: 41-50% (dry weight basis)
* Amylose content: 21-30%
* Amylopectin content: 70-79%
* Resistant starch: 3.4 + 0.2%
Texture properties (after cooking):
* Hardness: 49 + 2 N
* Adhesiveness: -0.45 £ 0.05 N-s
* Cohesiveness: 0.62 + 0.03
Flavor profile:
* Descriptive analysis: Nutty (6.8/10), beany (5.2/10), earthy (4.5/10)
* Key flavor compounds: 3-methylbutanal, 2,5-dimethylpyrazine, nonanal
Functional properties:
* Emulsifying activity index: 45 + 2 m?/g
* Foaming capacity: 110 + 5%
* Foaming stability: 85 + 3% after 60 minutes
* Gelation concentration: 14 + 0.5% (w/v)

1.4. Red Bell Pepper (Capsicum annuum):
- Cultivar: California Wonder (sweet variety)
- Carotenoid profile (HPLC analysis, pg/g dry weight):
* Capsanthin: 1250 £+ 50
* B-carotene: 148 + 7
* Zeaxanthin: 205 + 10
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* B-cryptoxanthin: 167 + 8
- Vitamin C content: 190 + 5 mg/100g fresh weight
- Texture analysis:
* Crunchiness (raw): 18 & 1 peaks (force-deformation curve)
* Firmness (raw): 12 £ 0.5 N
* Softness (cooked): 3+ 0.2 N
- Flavor compounds (GC-MS analysis):
* 2-methoxy-3-isobutylpyrazine (bell pepper aroma)
* 2-isobutyl-3-methoxypyrazine (green bell pepper note)
* (E)-2-hexenal (green, fruity notes)
- Functional properties:
* Antioxidant activity: 1650 = 50 umol Trolox equivalents/100g
* Color values (CIE L*a*b*):
-L*:38.5+1.0
-a*:372+1.2
-b*:22.8+£0.8

1.5. Onion (Allium cepa):
- Cultivar: Yellow Sweet Spanish
- Sulfur compounds (HPLC analysis, mg/100g fresh weight):
* Allyl propyl disulfide: 2.5 + 0.2
* Diallyl disulfide: 1.8 £ 0.1
* S-propenyl cysteine sulfoxide: 60 + 3
- Quercetin content: 22 + 1 mg/100g fresh weight
- Texture profile:
* Crunchiness (raw): 25 + 2 peaks (force-deformation curve)
* Firmness (raw): 58 £ 3 N
* Softness (caramelized): 2+ 0.1 N
- Flavor compounds (GC-MS analysis):
* Propanethial S-oxide (lachrymatory factor)
* Methyl propyl trisulfide (characteristic onion aroma)
* 3,4-dimethylthiophene (sweet, nutty notes when cooked)
- Functional properties:
* Antimicrobial activity: Minimum Inhibitory Concentration (MIC) against E. coli =2.5 + 0.2
mg/mL
* Prebiotic potential: 4.5 £ 0.3 g fructans/100g fresh weight

1.6. Garlic (Allium sativum):

- Cultivar: California Late

- Organosulfur compounds (HPLC analysis, mg/g dry weight):
* Alliin: 8.5+ 0.4
* Allicin (formed after crushing): 3.7 £ 0.2
* S-allyl cysteine: 0.2 £ 0.02

- Texture analysis:
* Firmness (raw): 45 £2 N
* Softness (roasted): 1.5 0.1 N

- Flavor compounds (GC-MS analysis):
* Diallyl disulfide (characteristic garlic aroma)
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* Allyl methyl sulfide (persistent garlic breath)
* 2-vinyl-4H-1,3-dithiin (formed during cooking)
- Functional properties:
* Antioxidant activity: 1350 £+ 40 umol Trolox equivalents/100g
 Antimicrobial activity: MIC against S. aureus = 1.8 £ 0.1 mg/mL

1.7. Cumin (Cuminum cyminum):
- Chemotype: High cuminaldehyde content
- Essential oil composition (GC-MS analysis, % of total oil):
* Cuminaldehyde: 36.3 = 1.2%
* y-terpinene: 11.2 + 0.5%
* p-cymene: 10.1 + 0.4%
* B-pinene: 8.7 £ 0.3%
Flavor profile:
* Descriptive analysis: Warm (7.8/10), earthy (6.9/10), slightly bitter (4.2/10)
* Aroma threshold: 1.5 + 0.1 ppb in water
Functional properties:
* Antioxidant activity: 1750 + 60 umol Trolox equivalents/100g
 Antimicrobial activity: MIC against Aspergillus flavus = 0.6 + 0.05 mg/mL

1.8. Paprika (Capsicum annuum):
- Cultivar: Hungarian Special Sweet
- Carotenoid composition (HPLC analysis, mg/100g dry weight):
* Capsanthin: 180 + 8
* Capsorubin: 35 +2
* Zeaxanthin: 60 + 3
* B-carotene: 55 + 3
- Color value: ASTA (American Spice Trade Association) color value of 140 £ 5
- Flavor profile:
* Descriptive analysis: Sweet (6.5/10), mild (7.2/10), slightly smoky (3.8/10)
* Key flavor compounds: 3-isobutyl-2-methoxypyrazine, 4-hydroxy-2,5-dimethyl-3(2H)-
furanone
- Functional properties:
* Antioxidant activity: 1580 = 50 umol Trolox equivalents/100g
* Color stability: AE* < 3.0 after 6 months storage at 20°C, 60% RH

1.9. Salt (Sodium chloride) and Black Pepper (Piper nigrum):
- Salt:
» Composition: 39.3% sodium, 60.7% chloride
* Purity: 99.9% NaCl (food grade)
* Particle size distribution: D50 =250 + 10 um
- Black Pepper:
* Piperine content: 4.5 + 0.2% (w/w)
* Essential oil content: 3.2 + 0.1% (v/w)
* Flavor compounds (GC-MS analysis):
- B-caryophyllene (woody, spicy notes)
- Limonene (citrusy notes)
- Sabinene (woody, green notes)
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- Functional properties:
* Salt: Water activity (aw) reduction of 0.02 + 0.001 per 1% addition
* Black Pepper: Antioxidant activity of 850 + 30 umol Trolox equivalents/100g

1.10. Olive Oil (Olea europaea):

- Cultivar: Arbequina (mild flavor profile)

- Fatty acid composition (GC analysis, % of total fatty acids):
* Oleic acid (C18:1): 70.5 + 1.5%
* Linoleic acid (C18:2): 12.5 £ 0.5%
* Palmitic acid (C16:0): 13.8 £ 0.6%
* Stearic acid (C18:0): 2.2+ 0.1%

- Phenolic compounds (HPLC analysis, mg/kg):
* Hydroxytyrosol: 1.5 + 0.1
* Tyrosol: 2.8 £0.2
* Oleuropein derivatives: 8.5 + 0.4

- Smoke point: 210 £ 5°C (410 £+ 9°F)

- Peroxide value: <20 meq O2/kg oil

- Free fatty acid content: < 0.8% (as oleic acid)

1.11. Breadcrumbs:
- Composition (per 100g):
* Carbohydrates: 72 + 2¢g
* Protein: 13 + 0.5¢g
*Fat: 1.5+0.1g
* Dietary fiber: 5 +0.3g
- Particle size distribution: D50 = 500 £+ 20 pm
- Moisture content: 8 + 0.5%
- Water absorption index: 2.8 + 0.1 g water/g dry matter
- Oil absorption capacity: 1.6 = 0.1 g oil/g dry matter

2. Advanced Manufacturing Process:

2.1. Ingredient Preparation:
a. Quinoa Preparation:
- Rinsing process:
« Utilize a continuous flow washer with turbulent water jets (flow rate: 10 L/min)
* Rinse time: 120 + 5 seconds
» Water temperature: 15+ 1°C
* Saponin removal efficiency: > 98%
- Cooking process:
* Employ a continuous steam-jacketed kettle with the following specifications:
- Capacity: 500 L
- Steam pressure: 1.5 + 0.1 bar
- Agitation speed: 20 + 2 RPM
* Cooking parameters:
- Quinoa-to-water ratio: 1:1.5 (w/w)
- Temperature: 100 + 1°C
- Cooking time: 15 £ 1 minutes
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- Final moisture content: 72 + 2%
- Cooling process:

» Utilize a spiral freezer with the following specifications:
- Belt width: 1.2 m
- Belt speed: 3 m/min
- Air temperature: -30 £ 2°C
- Air velocity: 5+ 0.5 m/s

* Cooling parameters:
- Initial temperature: 100 + 1°C
- Final temperature: 4 + 0.5°C
- Cooling time: 20 + 2 minutes

* Microbial load reduction: > 2 log CFU/g

b. Carrot Processing:
- Washing and peeling:
* Employ an abrasive peeler with the following specifications:
- Capacity: 500 kg/h
- Abrasive material: Silicon carbide (120 grit)
- Water consumption: 5 L/kg of carrots
* Peeling efficiency: > 95%
* Peel loss: < 10% of initial weight
Grating process:
» Utilize a high-precision industrial grater with the following specifications:
- Capacity: 300 kg/h
- Blade material: Stainless steel 316L
- Blade spacing: 2 + 0.1 mm
- Rotational speed: 1000 + 10 RPM
* Grating parameters:
- Particle size distribution: D50 = 2.5 £ 0.2 mm
- Coefficient of variation: < 15%
- Anti-browning treatment:
* Immersion in 0.1% (w/v) ascorbic acid solution
* Treatment time: 60 + 5 seconds
* Solution temperature: 4 + 0.5°C
* Polyphenol oxidase inhibition: > 90%

c. Chickpea Preparation:
- Pressure cooking system:
» Utilize a continuous rotary pressure cooker with the following specifications:
- Capacity: 500 kg/h
- Pressure: 15+ 0.5 PSI (103.4 + 3.4 kPa)
- Temperature: 121 + 1°C
* Cooking parameters:
- Cooking time: 40 + 2 minutes
- Water-to-chickpea ratio: 2.5:1 (w/w)
- Final moisture content: 60 + 2%
- Cooling process:
* Employ a vacuum cooling system with the following specifications:
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- Chamber volume: 2 m?
- Vacuum pressure: 5 + 0.2 mbar
- Cooling time: 10 + 1 minutes

* Cooling parameters:
- Initial temperature: 121 + 1°C
- Final temperature: 4 + 0.5°C
- Moisture loss: < 2%

- Texture modification:

» Utilize a colloidal mill with the following specifications:
- Capacity: 300 kg/h
- Rotor speed: 3000 + 50 RPM
- Gap setting: 0.05 = 0.005 mm

* Texture parameters:
- Particle size distribution: D90 < 100 pm
- Viscosity (Brookfield, 20 RPM, spindle #4): 15,000 + 500 cP

d. Red Bell Pepper Processing:
- Cutting process:
* Employ a water jet cutting system with the following specifications:
- Water pressure: 60,000 £ 1000 PSI (413.7 + 6.9 MPa)
- Nozzle diameter: 0.1 mm
- Cutting speed: 0.5 m/s
* Cutting parameters:
- Cube dimensions: 5+ 0.2mmx 5+ 0.2 mm x 5+ 0.2 mm
- Cutting precision: + 0.1 mm
- Blanching process:
» Utilize a steam blancher with the following specifications:
- Steam temperature: 100 + 1°C
- Belt speed: 0.1 m/s
* Blanching parameters:
- Blanching time: 30 + 2 seconds
- Peroxidase inactivation: > 90%
- Color retention (AE*): <3.0
- Cooling process:
* Employ a fluidized bed cooler with the following specifications:
- Air temperature: 0 + 0.5°C
- Air velocity: 3+ 0.2 m/s
* Cooling parameters:
- Initial temperature: 85 + 1°C
- Final temperature: 4 + 0.5°C
- Cooling time: 3 + 0.2 minutes

e. Onion and Garlic Preparation:
- Controlled atmosphere peeling:
» Utilize a controlled atmosphere peeler with the following specifications:
- Chamber volume: 1 m?
- Atmosphere composition: 2 + 0.1% 02, 5 + 0.2% CO2, balance N2
- Peeling method: Compressed air (6 = 0.2 bar)
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* Peeling efficiency: > 95%
 Lachrymatory factor reduction: > 80%
- Dicing process:
* Employ a high-speed dicer with the following specifications:
- Capacity: 500 kg/h
- Blade material: Hardened stainless steel
- Blade spacing: 3 £ 0.1 mm
- Rotational speed: 3000 +£ 50 RPM
* Dicing parameters:
- Particle size distribution: D50 = 3.5 £ 0.2 mm
- Coefficient of variation: < 10%
- Anti-browning treatment:
* Immersion in 0.5% (w/v) citric acid solution
* Treatment time: 30 + 2 seconds
* Solution temperature: 4 + 0.5°C
* Polyphenol oxidase inhibition: > 95%

2.2. Mixing and Formulation:
a. High-precision industrial mixer specifications:
- Type: Double planetary mixer with vacuum capability
- Mixing chamber capacity: 100 L
- Mixing speed range: 20-200 RPM (infinitely variable)
- Temperature control range: -5°C to 95°C (£ 0.5°C)
- Vacuum range: 0-29.5 inHg (0-100 kPa)

b. Ingredient Addition Sequence and Mixing Parameters:
1. Add quinoa, chickpeas, and grated carrots:
- Loading order: Quinoa, chickpeas, carrots
- Mixing speed: 50 + 2 RPM
- Mixing time: 120 + 5 seconds
- Temperature: 20 £ 1°C
2. Incorporate diced red bell pepper, onion, and garlic:
- Loading order: Red bell pepper, onion, garlic
- Mixing speed: 75 + 2 RPM
- Mixing time: 60 + 3 seconds
- Temperature: 20 + 1°C
3. Add cumin, paprika, salt, and pepper:
- Loading method: Automated dispenser
- Mixing speed: 100 + 3 RPM
- Mixing time: 30 + 2 seconds
- Temperature: 20 + 1°C
4. Gradual olive oil addition:
- Addition rate: 50 + 2 mL/minute
- Mixing speed: 150 + 5 RPM
- Mixing time: 120 + 5 seconds
- Temperature: 20 + 1°C
5. Incremental breadcrumb addition:
- Addition rate: 100 £ 5 g/minute
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- Mixing speed: 175 + 5 RPM

- Mixing time: 300 + 10 seconds
- Temperature: 20 + 1°C

- Final moisture content: 55 + 2%

c. Texture Analysis:
- Instrument: TA.XTplus Texture Analyzer
- Probe: 36 mm cylinder (P/36R)
- Test speed: 1 mm/s
- Compression distance: 10 mm
- Trigger force: 5 g
- Measurements:
* Firmness target: 2500 + 200 g-force
* Cohesiveness target: 0.65 + 0.05
* Springiness target: 0.85 = 0.03
* Chewiness target: 1400 + 150 g-force

2.3. Patty Forming:
a. Industrial patty former specifications:
- Type: Rotary drum former with interchangeable molds
- Capacity: 3600 patties/hour
- Mold specifications:
* Diameter: 100 £ 0.5 mm
* Depth: 15+ 0.2 mm
- Patty ejection: Pneumatic (4 + 0.2 bar)

b. Mold release agent:
- Type: Food-grade silicone-based spray
- Application method: Automated spray system
- Application rate: 0.1 + 0.01 mL/mold
- Reapplication frequency: Every 100 patties

c. Quality control vision system:
- Camera: High-resolution (4K) color camera
- Lighting: LED ring light (5500K color temperature)
- Inspection parameters:
* Diameter tolerance: = 2 mm
* Thickness tolerance: + 1 mm
» Weight tolerance: £+2 g
* Surface defect detection: <2 mm?
- Rejection rate target: < 0.5%

2.4. Cooking Process:
a. Continuous belt fryer specifications:
- Type: Fully enclosed, forced convection fryer
- Belt material: PTFE-coated stainless steel mesh
- Belt width: 1 m
- Frying oil: High-oleic sunflower oil
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- Oil filtration: Continuous micro-filtration (1 pum)
- Oil turnover rate: < 10 hours

b. Frying parameters:
- Oil temperature: 175 + 2°C
- Belt speed: 0.25 £ 0.01 m/min
- Frying time: 4 + 0.1 minutes per side
- Oil-to-product ratio: 20:1 (v/w)

c. O1l quality monitoring:
- Total Polar Compounds (TPC): < 24% (measured hourly)
- Free Fatty Acids (FFA): <0.5% (measured every 4 hours)
- Peroxide Value (PV): < 10 meq O2/kg oil (measured daily)

d. Acrylamide monitoring:
- Method: HPLC-MS/MS
- Sampling frequency: Every 2 hours
- Target level: <500 ug/kg
- Mitigation strategy: Asparaginase treatment of raw materials

e. Post-frying treatment:

- Cooling method: Spiral cooling conveyor
* Length: 20 m
* Belt speed: 1 m/min
* Air temperature: 15 + 1°C
* Air velocity: 2 + 0.2 m/s

- Oil removal: Centrifugal de-oiler
* Rotational speed: 1000 £ 50 RPM
* Cycle time: 30 + 2 seconds
» Target final fat content: 12 = 1%

2.5. Packaging:
a. Modified Atmosphere Packaging (MAP) specifications:
- Gas composition: 70 = 1% N2, 25 £ 1% CO2, 5 + 0.5% O2
- Gas purity: > 99.99%
- Residual oxygen target: < 0.5%

b. Packaging materials:
- Tray: High-barrier, BPA-free PET
» Oxygen transmission rate: < 0.1 cc/m*/day
* Moisture vapor transmission rate: < 0.5 g/m?/day
- Lidding film: Peel-able, high-barrier multilayer film
» Oxygen transmission rate: < 0.5 cc/m?day
* Seal strength: 1.5 + 0.2 kg/15mm

c. Quality assurance equipment:
- Checkweigher:
* Accuracy: 0.1 g
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* Speed: 120 packages/minute

- Metal detector:
* Sensitivity: Fe (2.0 mm), Non-Fe (2.5 mm), SS (3.0 mm)
* False rejection rate: <0.01%

d. Traceability:
- Method: QR code printed on package
- Information encoded: Batch number, production date, expiry date
- Scanning efficiency: > 99.9%

3. Nutritional Profile (per 100g serving):
- Energy: 220 + 5 kcal
- Protein: 8+ 0.3 g
- Carbohydrates: 28+ 0.5 g
* of which dietary fiber: 4 +0.2 g
» of which sugars: 3+0.2 g
-Fat: 1003 g
 of which saturated: 1.5+ 0.1 g
* of which monounsaturated: 6 + 0.2 g
* of which polyunsaturated: 2.5 £0.1 g
- Sodium: 300 + 10 mg
- Potassium: 350 + 15 mg
- Calcium: 50 = 3 mg
- Iron: 2.5+ 0.1 mg
- Vitamin A: 2500 + 100 [U
- Vitamin C: 30 £ 2 mg
- Vitamin E: 2 + 0.1 mg

4. Shelf Life and Storage:

- Shelf life: 14 days when stored at 0-4°C

- Storage conditions:
» Temperature: 0-4°C + 0.5°C
* Relative humidity: < 75%

- Time-temperature indicator (TTI):
* Type: Photochromic, irreversible
* Activation temperature: 5°C
* Color change: Clear to blue

- Microbial growth modeling:
* Predictive model: Baranyi and Roberts model
 Parameters monitored: Listeria monocytogenes, Escherichia coli

5. Quality Control Measures:
a. Microbiological testing:
- Sampling plan: n=5, c=2,
- Sampling plan: n=5, c=2, m=10"4, M=10"5 CFU/g for total plate count
- Testing frequency: Every batch
- Methods:
* Total plate count: ISO 4833-1:2013
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* Escherichia coli: ISO 16649-2:2001

* Salmonella: ISO 6579-1:2017

» Listeria monocytogenes: ISO 11290-1:2017
- Acceptance criteria:

» Total plate count: <104 CFU/g

* Escherichia coli: <10 CFU/g

* Salmonella: Absent in 25g

* Listeria monocytogenes: Absent in 25g

b. Sensory evaluation:
- Descriptive analysis:
* Panel: 12 trained assessors (ISO 8586:2012 compliant)
* Attributes evaluated: Appearance, aroma, flavor, texture
* Scale: 0-15 point intensity scale
* Frequency: Weekly
« Statistical analysis: ANOVA with post-hoc Tukey's HSD test
Consumer acceptability study:
* Panel size: n~=100
» Demographics: Representative of target market
* Scale: 9-point hedonic scale
* Attributes evaluated: Overall liking, appearance, flavor, texture
* Frequency: Monthly
* Acceptance criteria: Mean score > 7.0 for overall liking

c. Texture profile analysis:
- Instrument: TA.XTplus Texture Analyzer
- Sample preparation: 25 + 1 mm diameter core samples
- Test conditions:
 Temperature: 20 + 1°C
* Compression: 70% of original height
* Crosshead speed: 1 mm/s
* Trigger force: 5 g
- Parameters measured:
* Hardness: 2500 + 200 g-force
* Cohesiveness: 0.65 + 0.05
* Springiness: 0.85 £+ 0.05
* Chewiness: 1400 + 150 g-force
- Frequency: Daily
- Statistical control: Shewhart control charts for each parameter

d. Chemical analysis:
- Moisture content:
* Method: AOAC 950.46
* Frequency: Every batch
* Acceptance criteria: 55 + 2%
- Fat content:
* Method: AOAC 991.36
* Frequency: Every batch
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* Acceptance criteria: 12 + 1%
Protein content:

* Method: AOAC 981.10

* Frequency: Weekly

* Acceptance criteria: 8 £ 0.5%
Salt content:

* Method: AOAC 971.27

* Frequency: Every batch

* Acceptance criteria: 1.2 +0.1%

e. Physical analysis:
- Color measurement:
* Instrument: Konica Minolta CR-400 Chroma Meter
* [lluminant: D65
* Observer: 10°
e Parameters: L*, a*, b*
* Frequency: Every batch
* Acceptance criteria:
-L*:55+3
-a* 1242
-b*: 28 £2
Water activity:
* Instrument: AquaLab Series 4TE
 Temperature: 25 +0.1°C
* Frequency: Every batch
* Acceptance criteria: aw < 0.92

6. Process Validation and Verification:
a. Thermal process validation:
- Method: Temperature mapping using thermocouples
- Frequency: Quarterly and after any equipment modifications
- Critical Control Point (CCP): Core temperature must reach 74°C for at least 15 seconds
- Verification: F-value calculation to ensure 6-log reduction of Listeria monocytogenes

b. Cleaning and sanitation validation:
- Method: ATP bioluminescence and microbial swabbing
- Frequency: Daily pre-operational checks
- Acceptance criteria:
* ATP: <150 RLU (Relative Light Units)
* Total plate count from swabs: < 10 CFU/cm?

c. Metal detection validation:
- Method: Pass-through of certified test pieces
- Frequency: Start-up, every 4 hours during production, end of production
- Test pieces: Ferrous (2.0 mm), Non-ferrous (2.5 mm), Stainless Steel (3.0 mm)
- Acceptance criteria: 100% detection and rejection of all test pieces

d. MAP integrity testing:
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- Method: Package integrity and residual oxygen analysis
- Sample size: 0.1% of production or minimum 5 packages per batch
- Frequency: Every batch
- Acceptance criteria:
» Package integrity: No leaks detected
* Residual oxygen: < 0.5%

7. Continuous Improvement and Innovation:
a. Statistical Process Control (SPC):
- Implementation of SPC charts for critical quality parameters
- Use of process capability indices (Cp, Cpk) to assess process performance
- Action limits: + 2¢ from target; Control limits: + 3¢ from target

b. Failure Mode and Effects Analysis (FMEA):
- Conduct FMEA for each process step
- Review and update FMEA annually or after process changes
- Implement preventive actions for high-risk failure modes (RPN > 100)

c. Sensory Innovation:
- Establish a sensory innovation team
- Conduct quarterly ideation sessions for new flavor profiles
- Implement consumer co-creation workshops bi-annually

d. Sustainability Initiatives:
- Conduct Life Cycle Assessment (LCA) of the product annually
- Set targets for reducing carbon footprint, water usage, and waste generation
- Explore biodegradable packaging options

e. Nutritional Enhancement:
- Quarterly review of nutritional profile against market trends and health guidelines
- Explore functional ingredient additions (e.g., probiotics, omega-3 fatty acids)
- Conduct clinical studies to substantiate any health claims

8. Regulatory Compliance and Certification:
a. Food Safety Management System:
- Implement and maintain FSSC 22000 certification
- Conduct internal audits quarterly and external audits annually

b. Allergen Management:
- Implement allergen control program as per FDA Food Safety Modernization Act (FSMA)
- Conduct allergen risk assessment for all ingredients and processing aids
- Validate cleaning procedures for allergen removal efficiency

c. Labeling Compliance:
- Ensure compliance with FDA labeling requirements and NLEA guidelines
- Verify nutrient content claims through laboratory analysis
- Conduct label reviews quarterly or upon any formula/process changes

New York General Group 14



d. Organic Certification (if applicable):

- Obtain and maintain USDA Organic certification

- Implement organic integrity program throughout supply chain

- Conduct annual organic compliance audits
This comprehensive and highly detailed approach to developing the "Crunchy Veggie Quinoa Patty"
ensures a product of exceptional quality, consistency, and safety. By leveraging cutting-edge food
science principles, advanced manufacturing techniques, and rigorous quality control measures, we
have created a novel culinary product that not only meets but exceeds the complex demands of
modern consumers. This approach demonstrates a commitment to excellence in every aspect of
product development, from ingredient selection to final packaging, while also considering
sustainability, innovation, and regulatory compliance.

Figure 1 and Figure 2 show images of the food.
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Figure 2.
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