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• Increase the number of pawpaws processed per hour 
by 30%

• Increase pulp recovery to over 70%
• Remove 90% of pawpaw skin particulates
• Account for 95% of fruit shapes and sizes • 44% increase in number of pawpaws processed/hr

• Increases pulp recovery to 82%
• Removes 90% of pawpaw skin particulates
• Accounts for all shapes and sizes
• Under set budget and utilizes 3 workers
• Inactivates enzymes that cause oxidation during 

thawing

1. Vegetable Peeler
Handheld vegetable peeler is used to deskin frozen 
pawpaw
2. Spoon Scooping
Pawpaw is cut in half by width, the skin is separated 
from the pulp with a metal spoon
3. Surface Thawing
The frozen pawpaw is submerged in boiling water, 
then submerged in room temperature water followed 
by squeezing one end of the fruit.
4. Abrasive Peeling
High friction surfaces are rubbed against the frozen 
pawpaw to remove the skin
5. Rolling Pin
A flattening device compresses over the pawpaw so 
the pulp is squeezed out from the skin

Pawpaws ripen during the beginning of fall and have a 
very short harvest season of about one month. The 
shape is like a potato and pawpaws grow to be around 3-
6 inches in length. They have a custard-like inside with 
seeds. Pawpaws are a relatively unknown North 
American fruit. With a short ripeness window and very 
thin skin, they damage extremely easily and are difficult 
to market as fresh produce. Treeborn creates a puree 
with the pawpaw pulp which requires skin removal prior 
to processing, as it causes off-flavors, oxidation, and can 
get caught in the puree machinery. Pawpaws are 
sanitized at Roger's Reserve in a water bath, deskinned 
by hand by ripping the fruit apart and squeezing the pulp 
and seeds out and then this mixture is thrown into the 
BOEMA puree machine where the seeds are separated 
from the pulp and a smooth puree is created.
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Recommended Design: 
Manual Surface Thaw

Problem Statement

Design an alternative 
way(s) to separate the 
pawpaw skin from the pulp 
prior to processing that will 
reduce the company’s 
current deskinning time.

Constraints & Safety Standards 

The manual surface thawing is the optimal design and lemon 
juice will be used to prevent oxidation to maintain current puree 
quality.

This design can:
• Reduce the skin removal time by 38% going from processing 

250 pawpaw per hour to 400 pawpaws per hour.
• Recover 19% more pulp, increasing yield per season by 266 

pounds.

ConclusionAnti-Oxidative Design
• Fill large existing sink

– 20% lemon juice concentration
– 80% room temperature water

• Place pawpaws in colander and submerge
• 4-minute soak time
• Process 150 pawpaws/batch
• Change solution after every 5 batches

• Cannot exceed $1500
• No additional workers (3)
• Frozen pulp cannot enter puree machine
• Food and Drug Administration’s Food Safety 

Modernization Act (FSMA)
• Michigan Department of Agriculture and Rural 

Development (MDARD) Cottage Food Law

Figure 1: Cluster of pawpaws

Figure 3: Skin and pulp after 
surface thaw method

Efficiency 
(%)

Time 
(sec)

1. Vegetable Peeler 93 30
2. Spoon Scooping 80 83
3. Surface Thawing 82 9
4. Abrasive Peeling 93 196
5. Rolling Pin 73 87

Table 1: Average efficiency and time for each 
design alternative

Current Process Flow

Recommended Process Flow

Figure 2. Current process flow, with the project scope outlined in red and the labor 
times above each step.

Figure 4. Surface thaw design process flow, with the new design outlined in red and the estimated labor times above 
each step.

• Freezing
To simplify the process, pawpaw can be frozen overnight before processing day Since the unprocessed 
pawpaw will be stored in the same freezer as the final puree product, the unprocessed pawpaw should be 
stored below the sealed finished puree. This step will require an estimated 5 min of total labor time for one 
worker.

• Surface thawing
Batches of 50 frozen pawpaw at a time will be submerged in hot water for 30 sec, then immediately 
transferred to a water/sanitizer bath for 15 seconds. This can be done by 1 worker while other 2 workers 
remain deskinning, taking about 5-10 min of total labor from one worker.

• Deskinning
The pawpaw will still be ripped in half and the pulp manually squeeze out of the skin. Since the surface 
thawing step will loosen the skin, 3 workers desking will total an estimated ~3.5 hr.

• Lemon juice soak and thawing
The pawpaw will be soaked in lemon juice to prevent oxidation. This can also be done simultaneous to 
peeling, totaling about 5-10 min of total labor from one worker.

• Current process does not have much structure, is largely 
inefficient because of this

• 3 workers spend a total of 10 hr over 2 days on the 
deskinning step alone

• Current pulp recovery is only 63%

This design has the potential to be mechanized by using a 
blanching machine. The team investigated a small-scale 
blanching machine that could increase Treeborn's output 
anywhere between 2000-6000 pawpaws per hour but would cost 
significantly more than the $1500 budget. The machine would 
automate the boiling water and room temperature baths 
decreasing labor time. With company growth this would be the 
next step to further reduce processing time and further increase 
yield.

Future Steps
Capital Costs
Hot Plate $160
2 x 8 gallon pots $53
2 x colander $55
Total $268
Annual Operational Costs
Water $0.26/yr
Energy $2.54/yr
Labor $214/yr
Lemon Juice $78/yr
Total $295/yr
Labor Savings
3 Workers x 4.5 hr $236/yr
Additional Annual Revenue
Increased Pulp Recovery $980/yr
Payback Period

0.22yr
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