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Background:
• Statement of Problem: Grape seed oil is a 

popular and nutritious product which 
contains numerous potential in many 
industries. Consumption of various grape 
seed oil related products has been 
increased. Therefore, in order to fulfill the 
rise of demand more effectively, an efficient 
extraction method for grape seed oil is 
required.  
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• Previous related Work: Current extraction methods contain 
screw press (approx. 80% efficiency), Soxhlet extraction 
(approx. 90% efficiency) and supercritical fluid extraction 
(approx. 90% efficiency). These data are not for grape seed oil 
extraction.

• Goal: A combination of mechanical press and organic solvent 
leaching process is to be utilized to improve the overall 
efficiency of grape seed oil extraction. The mechanical 
deconstruction of the seeds can also improve the performance 
in solvent extraction stage. 

• Constraints: The modern supercritical method is not available 
in lab which would result a higher quality of purer product. The 
results of the lab scale experiment are not statistically strong 
enough thereby need further iterations. 

Market Analysis:
• Easy & Efficient to obtain grape seeds from wine pomace (received 

grape pomace from Purdue Wine Grape Team for lab experiment)
• Increase of U.S. wine sales along with U.S. wine retail value
• Grape: Out of Top 10, 3rd valued commodity, worth 5.2 billion
• Large U.S. & global grape markets based on production & 

consumption 
• Sufficient amount of seeds left as waste from most grape industries
• Increase of wine sales leading to more grape seeds left at a low price 
• Broad grape seed oil product markets in industries (e.g. Food, 

Cosmetic, and Health)
• Annual grape growth causing industry to produce wine at certain time
• Increase profits by improving oil yield and selling grape seed oil 

products

https://www.123rf.com/photo_30869910_grapes--seeds-and-grape-seed-oil-isolated-on-white.html

Morphological Analysis:

Dwyer, K., Hosseinian, F., & Rod, M. (2014). The Market Potential of Grape Waste Alternatives. Journal 
of Food Research, 3(2), p91. 

Experiments:
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Experimental Data:
• Mixing / Seeds Separation

• Oven Drying
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Economic Analysis:
Unit Distribution of Annual Cost ($421,845)

Fig 1: Wine retail value in billion dollars from Wine Institute 2015. An increasing trend is shown. 
Grapeseed oil production can proceed after wine production. 

Fig 3: SuperPro generated process flow diagram. Decanting is not in actual process. Bead milling and oil separation processes are substituted for mechanical press (expeller press) and 
leaching is substituted for Soxhlet extraction because of the lack in SuperPro. 

Fig 4: Pie chart for total annual cost. Left chart is separating by processing unit and right chart is separating by cost category.

Fig 5: Cumulative cash position neglecting the time value of money. It is shown that cumulative cash 
becomes positive after about 7 years.

Global/Societal 
Considerations:

Improvements and 
Recommendations:

Fig 6: The organizational and operation chart of the grape seed extraction process, based on the 
optimizations. The production needs total of 16 hours per day.

Separating:
• Separating was conducted by a Hamilton 

mixing tank with water.
• The agitation gave the pressure to separate 

grape seeds from grape pomace.
• Seeds were floating on the water and collected. 
Drying:
• An oven was used to dry to seeds.
• Water content in seeds was brought to around 

5% after drying by heating at 90 °C for 2 hours.
Pressing:
• The dry seeds then were sent to a Carter 

Press.
• 4 pressures from 2,500 psi to 10,000 psi were 

added on the seeds. 
• 5 temperatures were maintained to figure out 

the oil extracting rate with different pressures.
• The seeds weight loss after pressing is the 

amount of oil extracted. 
• Oil was absorbed by the oil absorbing paper.
Solvent Extraction:
• The extracted seeds then were feed to solvent 

extraction.
• The solvent was petroleum ether.
• Several trials of solvent extraction were carried 

out with different amount of solvent to figure out 
the ability of solvent extraction. 

• Each trial was put on the hot plate and stirred 
with magnet to accelerate the extraction rate at 
room temperature for 20 minutes

Distillation:
• Due to the high evaporating rate of petroleum 

ether, distillation was conducted by setting the 
extracted oil and solvent together overnight at 
room temperature.

Table 1: Cost break down

Total Capital Investment (TCI) $225,608.77
Total Product Cost (TPC) $421,844.94

Researched market price
Production (ml/batch) price/kg revenue/batch

Extra-virgin 13500 $0.07 $984.24
Extracted 28350 $0.01 $264.22

total revenue/year $410,744.00
1.15 times price

Production (ml/batch) price/kg revenue/batch
Extra-virgin 13500 $0.08 $1,131.88
Extracted 28350 $0.01 $303.86

total revenue/year $472,355.60

• Using the current market price of 
grapeseed oil online, annual revenue will 
not cover the annual cost. Thus a 1.15X 
current price is used.

with 35% tax
Annual Net Profit (Np) $32,831.93

Return on Investment (ROI) 14.55%

• Rising of grape seed oil market potential (2007-2011) 
• More spending on grape seed oil related products for health, beauty, 

and diet 
• Prediction of more increase on potential market values of grape seed

2014 California Wine Sales Grow 4.4% by Volume and 6.7% by Value in the U.S. (2015). Wine Institute. 
Retrieved from http://www.wineinstitute.org/resources/pressroom/05192015

Equipment Capital Cost ($)
Mixing tank $5,774.00
Tray Drying $1,220.00

Press $35,000.00
Extraction $21,034.00
Distillation $37,300.00

• The complete process flow is 
generated in SuperPro. 
Drying, pressing, extraction 
and distillation process were 
optimized specifically with 
different parameters (not 
presented). 

• The process is expected to 
process 5000 kg pomace and 
produce 10.8 kg extra-virgin 
oil and 22.7 kg solvent 
extracted grapeseed oil. 

• It is recommended that the super critical fluid should 
be used for the extraction process.

• In the solvent extraction, the solvent can be recycled 
and reused. 

• Drying is supposed to use lower temperatures to 
conserve more beneficial nutrition. 

• Expanding the production and batch on pressing 
extraction to have a more valuable product, virgin 
pressed grape seed oil.

• The hot air produced from the drying part can be 
used on distillation.

• The waste from the grape seed oil extraction is 
totally organic, which can be used as a fertilizer of 
the plants or vines in the vineyard.

• Efficient usage of wasted grape seeds from 
wine making process leads to economic 
benefits (e.g. Profit, More jobs, and Broad 
market). 

• Since hexane is employed for the extraction 
process and is hazardous for human health, 
the grape seed oil might cause some health 
problems. Possible health & contamination 
issues need to be considered.

• Non environmental friendly wastes are also 
generated in the process (e.g. Broken 
equipment and wasted chemical).

Fixed capital investment ($) Labor cost ($/batch) Electricity cost ($/batch) Steam and water ($/batch) 10 years depreciation ($/year)
Mixing tank 5,774.00 100.00 0.12 0.64 577.00
Tray Drying 1,000.00 10.00 3.20 0.00 100.00

Press 40,000.00 11.67 38.47 0.00 1,870.00
Extraction 21,034.69 374.64 0.00 0.00 447.92
Distillation 37,300.00 340.00 49.20 38.59 1,377.30

Pipe/Pumping 8,510.87 18.30 65.53 4.03 448.80
Electricity systems 8,510.87 40.94 21.14 0.00 144.78

Buildings 24,681.52 0.00 61.30 3.77 419.85
Yard improvements 10,213.04 49.12 0.00 0.00 173.73

Purchased-equipement installation 33,192.39 0.00 0.00 0.00 0.00
Service facilities 1,549.99 22.52 9.73 0.00 796.27

subTotal 85,108.69 1,236.30 534.09 39.23 4,372.22
Total 191,767.37 967.18 248.68 47.02 6,355.64

Fig 2: Pomace seed oil market potential. Values are determined using President’s Choice grape seed oil.  
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