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Tomato paste  

Protein 

104 ºF (~ 40 ºC) 

Trans-Lycopene 

Pectin 

Tomato paste components 

Revenue, energy, waste, costumer demands and satisfaction 

Water  
Loss 

~6 hours 

Presenter
Presentation Notes
Glucose and other compounds, degraded as a result of prolonged heating forming brown coloring.Cold-break paste has a more vibrant color, and a less viscous tomato paste as higher temperatures cause heat degradation of lycopene (less color) and inactivate pectin degrading enzymes (retaining viscosity). Long term storage might degrade pectin and modify enzymes, therefore affecting consistency



Before 1962  
All hand-harvested 

 Abundant migrant labor 
force and flood irrigation 

1962- First commercial harvester 
Required 12 people to operate 

NOW Harvester 
Single operator 

 Mechanical harvesting and 
improved tomato varieties 

  Mineral fertilizers and improved 
soil and pest management  

 Transplanting and 
drip irrigation 
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Years 

NEW TECHNOLOGIES! 

Presenter
Presentation Notes
Make the point that not only are we farming more area of processing tomatoes (because we have improved how we harvest, e.g. mechanization), we have gotten much better at HOW we grow them- increasing yield through better irrigation and soil (fertilization) and pest management and improved plant varieties (had to find heartier varieties suitable with mechanical harvesting and later changed form direct seeding to transplanting)…  Slide will be animated to show bar graph then yield line then { boxes and corresponding pictures)USE emojis for symbolsGraph based on D. Geisseler and W.R. Horwath -Short history of Production of processing tomatoes in CA- and UCD’s role- https://apps1.cdfa.ca.gov/FertilizerResearch/docs/Tomato_Production_CA.pdf---Could NOT access historic data on  http://www.nass.usda.gov/Statistics_by_State/California /Historical_Data/index.aspInstead est from Geisseler/Horwath graph for single point years of interest (every 5 years from 1920 to present).



Assessment 
 

of  
 

Tomato Quality  

Mechanized 
Harvest 

Random Sampling Inspection 

California Processing Tomato Inspection Program 



Example 1. Automated 
Inspection System for 
Processing Tomatoes 

(AIS-PT) 

Processing Tomato Advisory Board 
In association with 

The University of California, Davis 
Department of Biological Systems Engineering 

(Lead PI: Professor David Slaughter) 
 



TOMATO QUALITY ASSESSMENT 

 
•Cleanliness  
•Disease or 
decay 
•Size 
•Weight 
•Color 

PHYSICAL 

Presenter
Presentation Notes
Maybe switch colors from black to red items that are relevant



TOMATO QUALITY ASSESSMENT 

 

• Color 

• pH 

• Soluble Solids 

• Titratable Acidity 

• Bostwick consistency 

• Juice/Serum Viscosity 
 

CHEMICAL 

AIS-PT 

Presenter
Presentation Notes
Maybe switch colors from black to red items that are relevant



OPERATIONS OVERVIEW 

1. Blender 
2. Analysis 

Chamber 
a) Colorimeter 
b) pH Meter 
c) Refractometer 

3. Valve/Pumps 
a) Air vacuum 
b) Water Pump 
c) Flowmeter 

4. Logic 
Controller & 
Touch Panel 

5. Waste stream 
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3. Valve/pumps 

2. Analysis Chamber 

4. Logic 
Controller & 
Touch Panel 

MAJOR   
COMPONENTS 

1. Blender 

5. Waste stream 



COMPARISON: OLD vs NEW (AIS-PT) 
Reduced from 3 min to 1 min 

140 load inspections  
vs 

420 inspections per shift  

2 million  
vs   

½ million lifting events 

560 lifting events  
vs  

420 events per shift 

• Sampling and system 
cleaning is inspector 
independent 

• More analyses points 
recorded 

Consistency 

Grading Time 

Efficiency Worker Safety:  
lifting events total season 

15 MILLION 
lb difference! 

Worker 
Safety:  

lifting events  
per shift 

25% 

50% 

75% 

Presenter
Presentation Notes
Data and graphs in excel file on slack: ASI-PT Harvest and safety-06042017Data from Slaughter et al (2013) Automatic Inspection System for Processing Tomatoes. ASABE AIM. Paper Number 1316208931 AIS-PT can do 420 load/shift, vs 140 load/shift--- shift is 7 hours (8hr shift with 30 min lunch, 2* 10 min break)					20 loads per hour on old system										lift, invert, clean blender (plus 3.6 kg tomatoes)					500000 truckloads annually										AIS-PT will have 3 times more tomato bucket dumps than old system in same timeframe																	Old System	AIS-PT			Time (min)	3	1			loads per shift	140	420			Buckets of tomatoes	140	420			Blender lift	140	0			Blender invert	140	0			Blender clean	140	0			Total ergo events/shift	560	420	0.75							loads per season	500000	500000			Buckets of tomatoes	500000	500000			Blender lift	500000	0			Blender invert	500000	0			Blender clean	500000	0			Total ergo events/shift	2000000	500000	0.25		Lbs lifted		20000000	5000000	15000000												Used for Web graphs		AIS-PT	Old 			Grading Time			33	100	1 min to 3 min		Consistency			100	25	4 times more measurements recorded for AIS-PT 		Efficiency			100	33			Worker Safety (Lifting events total season)	25	100			Worker Safety (Lifting events per shift)	75	100			Cost			33	100	Need 3 times the number of old machines to one AIS-PT		



Example 2. Desiccant-based drying/dehydration 
system with continuous flow of both hygroscopic 

materials and product 
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Average temperature (°F) 
04/16/2015 – 04/15/2018

Different drying conditions 



CONTACT INFORMATION:  
 
Irwin R. Donis-González, PhD 
Assistant Postharvest Engineering Specialist in Cooperative 
Extension 
Biological and Ag. Engineering 
University of California, Davis 
3024 Bainer Hall, Davis, CA 95616-5294.  
Phone: (530) 752-8986 
E-mail: irdonisgon@ucdavis.edu  
 

THANK YOU! 
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