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December 22, 2016

(Revised 8/14/2017)

American Cranberry Growers’ Association
PO Box 423
Chatsworth, NJ 08019

PROJECT TITLE:
“Reduced Cranberry Fruit Acidity May Lead to Reduced Sugar Content, Improved Consumer
Health Benefits and Greater Cranberry Product Marketability”

PROJECT SUMMARY:

Cranberries contain more antioxidant polyphenolics than most other fruits making it uniquely
outstanding for urinary tract, amelioration of metabolic syndrome, and other human health
benefits. However, cranberry products are being criticized for the high sugar content in juices,
sweetened-dried cranberries, e.g. Craisins®, sauces, etc. As a result, cranberry products are
criticized for high sugar content and regarded as less appropriate for diabetics or those with
metabolic syndrome that often serves as a diabetes precursor. The main reason is that cranberry
has a very high content of organic acids, mainly malic and citric, typically 5x’s normally found
in other fruit crops, e.g. apples, grapes, peaches, etc. Palatability of fruit crops and fruit products
to humans is determined by the sugar:acid ratio or balance. In addition, besides being high in
acid content, cranberry is also low in natural sugar content relative to other fruit. Thus a major
component in making cranberry products acceptable is the addition of ‘added-sugar’ which has
become a major obstacle to marketability. One approach to reducing the amount of sugar added
is to have fruit with lower acid content. Rutgers has developed a cranberry variety with lower
acid content, Demoranville®, thus providing the opportunity for reducing added sugar to
products made from fruit of Demoranville. The purpose of the project was to obtain empirical
evidence that the cranberry phytochemicals thought to contribute to human health with
consumption of juice from a lower acid cranberry variety, Demoranville, are present and
bioavailable if consumed orally, i.e., normal dietary intake.

The importance and timeliness of the project is directed toward the obesity and
diabetes epidemic that is impacting the US population. Cranberry is being considered a “sugared
drink’ on par with soft drinks and being negatively impacted, even though the reports of the
health benefits that cranberry consumption offers are being muted.

IN SUMMARY': New Jersey growers approached researchers at Rutgers about the fact that sales
are declining because of consumer concerns that cranberry products have too much sugar added
for palatability. We want to investigate whether the health benefits of cranberries help ameliorate
the sugar concerns and/or whether products of different plant varieties would require less sugar
to make them palatable.




PROJECT APPROACH:

The essential tasks provided in project approach were to: 1) manufacture a low acid cranberry
juice made with Demoranville fruit, 2) have human subjects consume low acid cranberry juice,
and 3) determine if the health promoting phytochemicals can be detected in plasma/blood.

In September 2014, 25 kg of fruit of a low acid cranberry variety CNJ98 (titratable acidity, TA,
citric acid equivalents of 1.7) was harvested from research plots at the Rutgers PE Marucci
Center, Chatsworth, NJ and shipped to Dr. T. Wilson, Winona State University, Winona, MN for
processing. Titratable acidity of a current industry standard, Stevens (TA = 2.3) and the CNJ98
(TA=1.7) sample was established at Rutgers. Frozen Stevens and CNJ98 fruit samples (12kg)
were thawed and pressed (2-ton press) to yield a first press juice. For our clinical trials a 27%
industry standard cranberry juice (CBJ) with 110 Cal/240ml prepared from Stevens fruit and
compared to 27% reduced calorie cranberry juice (RCCBJ) with 33% less TA was prepared from
CNJ98 containing less added sugar (74 Cal/240 ml). The reduction in added sugar in RCCBJ was
benchmarked to its reduced TA relative to Stevens. The metabolic benefit of the reduction in
added to CNJ98 was the focus of the glycemic trials that followed in September and October.

Pilot study: In July of 2014 we ran a pilot trial that sought to determine if using an indwelling
catheter would be a potential way to efficiently collect blood samples as part of the glycemic
response assay to normal and low titratable acidity cranberry juices. However the catheters
consistently became occluded. Thus, a revised trial method was devised to examine glycemic
response to 27% reduced calorie cranberry juice (RCCBJ) containing less added sugar (74
Cal/240 ml) relative to the 110 Cal/240 ml industry standard cranberry juice (CBJ) in healthy
(n=6) and metabolic syndrome (n=18; 5316 years; BMI=34.4 + 3.9) populations in single
cross-over fashion. Pre- and post-prandial blood samples were obtained and metabolic response
was evaluated. Paul Limberg completed the analysis of metabolic markers. Rachel Dahl (Mayo
Clinic lab) completed the acetaminophen analysis with HPLC to estimate gastric clearance
following CBJ and RCCBJ. Plasma and CBJ samples from both studies were delivered to N.
Vorsa at Rutgers for further analysis of phenolic metabolites in late November of 2015.

Bioavailability of low acid cranberry, plasma study: Human plasma samples were collected at 0
(baseline), 30, 60 and 120 min after cranberry juice ingestion (see above). Considering the high
protein content in plasma and the protein binding activity of phenolics, different extraction
methods were evaluated for maximum extraction efficiency: Method 1: Direct extraction-
Plasma samples were extracted with ethyl acetate by agitation (vortex), sonication and
centrifugation; Method 2: Acid hydrolysis-Plasma samples were first hydrolyzed with
hydrochloric acid (HCI) to precipitate proteins and release phenolics, and then extracted by ethyl
acetate same as method 1, Method 3: Enzymatic hydrolysis-Plasma samples were first incubated
with B-glucuronidase/sulfatase to unbind and hydrolyze phenolics, and then extracted with acetone
by sonication and centrifugation, Method 4: Non-acid protein precipitation Plasma proteins were
first precipitated by methanol/acetonitrile, samples were then centrifuged to get supernatant for
phenolic analysis.

For each method different parameters (e.g. acid concentration, acid/enzyme incubation time,
sonication time) were evaluated for maximum efficiency. Extracts were analyzed by UHPLC-MS-
MS. Among them, methods 1 and 4 didn't show any quantifiable phenolics, potentially due to
phenolic-protein interaction. Both acid and enzymatic hydrolysis methods lead to detection of
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quercetin aglycone, indicates human absorbance of cranberry flavonol. However, due to
deglycosylation/degradation caused by acid/enzymatic hydrolysis, no flavonol glycosides
were detected. Considering that flavonol glycosides account for most of the cranberry flavonols,
and lack of protein in urine, a second study was performed based on urine samples after
cranberry juice ingestion. Urine samples were collected and analyzed by non-hydrolysis method
to evaluate the bioavailability of cranberry flavonol glycoside.

Bioavailability of low acid cranberry, urine study: Cranberries of the low titratable acidity
Demoranville cultivar were cultivated in Burlington Co., New Jersey and harvested in September
of 2014 washed, dried, and frozen at -70 °C. Cranberries (24kg) were thawed for 24 hours in a
cold room at 6°C, prior to being thawed at room temperature for an additional 2 hours. The berries
were then pressed with 5.5 tons pressure and filtered through an X3 fiber mesh to yield a first-
press CBJ. The supernatant was pasteurized for 60 seconds at 70° C, and stored in vacuum sealed
jars prior to ingestion in the study within 8 days. Additional CBJ aliquots were frozen at -70° C
prior to chemical analysis.

Participants were randomized to receive a CBJ and the other half received the isocaloric control
beverage on the first laboratory visit and two days later participants switched dietary
interventions in single cross-over fashion. One of the participants received CBJ at their second
laboratory visit was randomly picked to receive a second-time CBJ two days after the first-time
trial. Dietary interventions consisted of a 27% v/v Demoranville CBJ sweetened with sucrose (74
Calories/240 ml serving) stored on ice and consumed within 2 hours of preparation. The
isocaloric control beverage consisted of 240 ml of sucrose (74 Cal/240 ml) in water.

The overall scope of the project did NOT benefit commodities other than specialty crops.
Significant contributions and role of project partners in the project were:
1) JJWhite Cranberries provided the Demoranville fruit

2) Dr. T. Wilson formulated the juice, contributed to project design, carried out the human
administration of juice to human subjects, monitored the and collected the tissue samples, e.g.
plasma/blood and urine, contributed to the writing of the manuscript and presented results at the
American Society of Nutrition at Experimental Biology in Boston this Spring 2015.
http://experimentalbiology.org/2015/Home.aspx.: FASEB presentations at 2015 were given:

#1) Dahl RA, Bolstad KT, Googins SL, Hunter SR, Mackay KE, Vorsa N, Limburg PJ, Wilson
T. Reduced Acidity Cranberry Improves Glycemic Response in Persons with Metabolic
Syndrome. April 2015 The FASEB Journal vol. 29 no. 1 Supplement 595.28

3) Dr. N.Vorsa contributed to overall project design, carried out phytochemical analysis of
administered fruit juice, analysis of plasma/blood and urine analysis, manuscript
writing/editing, corresponding author of the manuscript entitled ‘Urinary clearance of
cranberry flavonol glycosides in humans’ (Wang Y., Singh, A.P., Nelson, H.N., Kaiser
A.J., Reker N.C., Hooks T.L., Wilson T, and Vorsa N. 2016. J Agric. Food Chem.
http://dx.doi.org/10.1021/acs.jafc.6b03611).



GOALS AND OUTCOMES ACHIEVED:
1) Describe the activities that were completed in order to achieve the performance goals and
measurable outcomes identified in the approved project proposal or subsequent
amendments.

A dietary research study with human subjects was carried out to show that consumption of
cranberry juice made from a low acid cranberry variety, Demoranville, provided antioxidant
phytonutrients through the diet. The research was successfully published in a peer-refereed
journal, Journal of Agricultural and Food Chemistry (JAFC), of the American Chemical Society.
Results were also presented at the American Society of Nutrition at Experimental Biology.

Being published in a peer-reviewed refereed journal provides strong validation of the scientific
merit of the work.

2) If outcome measures were long term, summarize the progress that has been made towards
achievement.
The report being published in JAFC is permanently archived in published literature. The
abstract is posted on the Cranberry Institute website @

http://www.cranberryinstitute.org/doclib/doclib_detail.cgi/505/0/

3) Provide a comparison of actual accomplishments with the goals established for the
reporting period.

The primary goal of the research was to establish that consuming fruit from the low acid
cranberry cultivar provides anti-oxidant phytonutrients that are bioavailable through diet.
Initially the focus was on identifying cranberry flavonol glycosides in plasma. Although analysis
of plasma did reveal the presence of cranberry flavonols in plasma the method(s) to extract from
plasma required acid hydrolysis which deteriorated the certain compounds. We subsequently
analyzed urine following consumption of low acid cranberry juice and recovered (provided
evidence) the principal flavonol glycosides were in fact absorbed.

4) Clearly convey completion of achieving outcomes by illustrating baseline data that has
been gathered to date and showing the progress toward achieving set targets.

Please see attached manuscript.
5) Highlight the major successful outcomes of the project in quantifiable terms.

A manuscript was published in a scientifically reputable journal (JAFC) indicating the
research methods were valid and accepted by the scientific community. As such the
results provide evidence showing cranberry consumption provides healthful ‘nutrients’
when consumed in the diet. The abstract of the manuscript is listed on the Cranberry
Institute website (the principal website for cranberry related heath news and scientific
findings.



The Cranberry Institute website (which includes the published manuscript has the
following number of (cite visits) in 2017: March (754), April (592), May (493), June
(396), July 7/25/2017 (368).

6) Website was created https://cranberryresearchvorsa.wordpress.com
The website lists a number of publications highlighting the health benefits of cranberry.
The website also cites published scientific papers (AP Singh, N Vorsa, T Wilson .
Cranberry Quercetin-3-Galactoside in Postprandial Human Plasma. Int J Food Nutr
Sci.. 2014; 1:1-3) that have received substantial number of views (>900). See attachment.

BENEFICIARIES:
1) Groups and other operations that benefited from the completion of this project’s
accomplishments are: 1) NJ cranberry growers as well as those nationwide and 2) other
researchers exploring the health benefits of cranberry.

2) Clearly state the number of beneficiaries affected by the project’s accomplishments
and/or the potential economic impact of the project. Over 700 cranberry growers
that cultivate cranberry, public is provided with scientifically based findings of the effects
of consuming cranberry (number unknown).

LESSONS LEARNED:

1) Offer insights into the lessons learned by the project staff as a result of completing this
project. This section is meant to illustrate the positive and negative results and
conclusions for the project.

The project was over ambitious for the scope of work and budget. The requirements of this
particular USDA grants’ program do not suit ‘high risk’ research. The conclusions were
essentially positive in that consuming fruit from a low acid cranberry provides bioavailable
beneficial antioxidants in the diet.

2) Describe unexpected outcomes or results that were an effect of implementing this project.
Current extraction methods to detect cranberry compounds in plasma are limited to
destructive methods.

3) If goals or outcome measures were not achieved, identify and share the lessons learned to
help others expedite problem-solving. We believe the essential objectives were
achieved, albeit not with original proposed plasma based method.

4) Lessons learned should draw on positive experiences (i.e., good ideas that improve project
efficiency or save money) and negative experiences (i.e., lessons learned about
what did not go well and what needs to be changed).

Health based studies are difficult. Based on plasma alone, one could have concluded that
cranberry compounds were not bioavailable and thus likely not to contribute to the healthful
health effects. The second approach, the analysis of urine, confirmed their bioavailability
providing a scientific basis for consuming cranberry products even with sugar. Lesson learned is
that projects based on scientific study are not straight forward and have a not so trivial risk of
failure.


https://na01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fcranberryresearchvorsa.wordpress.com&data=02%7C01%7Cvorsa%40njaes.rutgers.edu%7C52e1ee98caf1470b918d08d4e32f2156%7Cb92d2b234d35447093ff69aca6632ffe%7C1%7C0%7C636383238951470555&sdata=WXrCJyHig1wmigCi%2FBBadEXq2GKnM0nzX%2BiKUIBLCEQ%3D&reserved=0

5) Project management will create an online link to a website with information about the
helpful benefits of cranberry consumption. Interested visitors to the website will be directed to
respond to a brief online questionnaire /survey referring to how cranberry consumption may be
beneficial to one’s health. Benchmark - No such evidence exists now. Targets- Presentation by
public media outlets including health related web-sites and news outlets presenting scientific data
in lay-terms to public/consumers interested in improving one’s health. Greater than 50% of
visitors to websites and those exposed to news articles will indicate increased awareness of the
health benefits of consuming cranberry products.

1) With the website being recently created the ‘participation rate’ will require some time to
determine. The original scientific publications continue to receive considerable attention.
Lesson learned is that it would have better to have in the objectives of the proposal that
the research be presented in a popular main cranberry website (as was done). The
website has received over 2,600 visits in 4 months.

The positive experience is that this study shows that cranberry does in fact provide
phytochemical anti-oxidants in the diet.

ADDITIONAL INFORMATION:
Provide additional information available (i.e. publications, websites, photographs) that is not
applicable to any of the prior sections.

Study showing effect of a diet supplemented with cranberry flavonoids on metabolic syndrome
Parameters.

V. Shabrova, O. Tarnopolsky, A.P. Singh, J. Plutzky, N. Vorsa, L. Quadro. 2011. Insights into
the Molecular Mechanisms of the anti-atherogenic actions of flavonoids in normal and obese
mice. PLoS ONE 6(10): e24634. doi:10.1371/journal.pone.0024634.

CONTACT PERSON:

Name the Contact Person for the Project: Joe Darlington
Telephone Number: 609-893-2332

Email Address: joe@888cranbog.com




Garden State Wine Growers Association
SCBG #1685

Final Performance Report

November 14, 2016

(Revised 4/14/2017)

PROJECT TITLE;
“NJ Wine Industry Targeted Consumer Awareness & Market Development — Northern
New Jersey”

PROJECT SUMMARY::

The Garden State Wine Growers Association (GSWGA) sought funds to assist with a targeted
marketing and awareness campaign focused on the northern New Jersey counties of Passaic,
Bergen, Hudson, Essex and Union. Sales in the South and West of the state were consistently
increasing with great economic benefit to New Jersey wineries and to the State of New Jersey.
However, the competition in the northeast counties of New Jersey for wine consumer’s attention
and patronage was highly competitive. The GSWGA wanted to focus attention on this highly
populated area where the demographic profile shows that wine consumers from this part of the
state are sophisticated, affluent and committed when it comes to wine consumption and
purchasing. One of the most highly visible ways for the NJ Wine industry to make an
immediate impression on the northern part of New Jersey was to host an annual wine festival at a
high profile location in northern New Jersey. Through this grant the GSWGA used funds to
support a robust marketing campaign, for a north Jersey wine festival, targeted at creating high
awareness of the event and the NJ Wine industry.

PROJECT APPROACH:

Activities Performed

As outlined in the approved grant application, the GSWGA took on a robust and in-depth
marketing campaign for the “Jersey Skyline Wine Festival,” which took place in September
2014,

The GSWGA focused efforts on designing a well-rounded marketing and PR campaign that took
the message of the festival, and more importantly, the NJ Wine Industry out to the consumers of
North Jersey through various marketing platforms. These marketing efforts included a variety of
grassroots efforts (postcards, roadway signage & local ad placements) to high profile marketing
that extended well into the greater North Jersey area.

High profile marketing included a strong radio campaign on a prominent NJ/NY radio station, ad
placement in major print media and extensive awareness advertising on highly visible digital
media. The GSWGA did utilize funds from this project to market into portions of NY as well,
recognizing that consumers from “bedroom NY communities” were also an important target
audience for the NJ Wine industry. Specifically, geo-targeted ads were served to New York
residents through Pandora internet radio. Also, ads were served via an underwriting campaign of
the Leonard Lopate food podcast on New York public radio.

Creating further awareness of the “Jersey Skyline Wine Festival” and the NJ Wine



Industry to North Jersey and NY communities just beyond the NJ border is significant to the
projected growth of this industry. In addition, the GSWGA utilized funds through this grant
project to develop creative images for the festival that were highly identifiable. The graphic
design was carried through all of the marketing and media. A sample graphic of this creative
artwork is at the end of this 2nd Report. The GSWGA also designed and produced a highly
attractive “value-added” coupon card that was distributed to all attendees at the “Jersey Skyline
Wine Festival,” over the two days of the event. At the event alone over 2,000 value added cards
were distributed. This “value added” coupon card was promoted at the festival by staff, on site
signage and frequent public announcements during each day of the festival. As planned, the
“value added” coupon card promotes tasting room discounts to anyone who visits a
participating winery within one year of the festival. As an additional effort to support this
program the GSWGA chose to also promote and distribute the “value added” coupon card at
the “Grand Harvest Wine Festival” in early October as this event also takes place in North
Jersey. Nearly 4,000 coupon cards were distributed at this festival, bringing the total number of
coupon cards distributed over two weekends to 6,000. Seventeen wineries participated in the
discount program. Upon the conclusion of the festival, a data recording sheet was shared with
the 17 participating wineries. This data sheet asked the wineries to record the sales of guests who
presented and used the value added discount card, as well as the zip codes of these customers.

GOALS AND OUTCOMES ACHIEVED:

This project has now drawn to a conclusion. There will be no further work on this project. The
goal of this project was to increase sales of New Jersey wine to residents of the five major
counties of northern New Jersey thereby proactively impacting the overall sale of New Jersey
wines in total. The target benchmark was to increase the total sale of New Jersey wines by 5% in
the same time frame as the launch of the *“value added” discount card was in effect. In 2013 the
total gallonage sales figure for New Jersey wines was 349,922. The total for 2014 was 379,930,
an 8.6% increase. While gallonage numbers do not break down wine sales by geographic region
in the state, we feel the expansion of Garden State Wine Growers Association marketing to the
northern New Jersey region and New York market, played a role in the increased sales totals and
help us surpass the benchmark of 5%.

BENEFICIARIES:

The direct beneficiaries of this project were the more than 40 member wineries of the GSWGA
and wine consumers that were introduced to New Jersey wine for the first time. We estimate
reaching over 6,000 individuals at the festivals where the value-added card was promoted. We
believe the 8.6% increase in gallonage numbers of New Jersey wine produced in 2014 was
supported by the new customer base exposed to New Jersey wine because of this program.

LESSONS LEARNED:

The data collection forms in tasting rooms and the value-added cards we believe were good
concepts. However, what we found in early 2016 when data collection forms were scheduled to
be collected is that many of our wineries employ part-time staff in their tasting rooms, especially
during week days. It is difficult to maintain control over the messaging that goes out from winery
owner to staff. Thus, we anecdotally learned that cards were turned in but most were never




tracked because staff discarded them and did not record the information as originally instructed
on the tracking sheets.

Anecdotally, our winery owners did convey that traffic in their tasting rooms has been
consistently on the rise and we feel strongly that we have met the goal of a 5% increase in tasting
room sales at the participating wineries during the period that the value added coupon card was
valid.

CONTACT:

Tom Cosentino

GSWGA Executive Director
732-801-9557
tcosentino@newjerseywines.com
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Jersey Fruit Cooperative Assn., Inc.
SCBG # 1685

Final Report

Project Title:
Providing “Jersey Fruit” Growers; Knowledge, Education and Resources In Line with

Industry Leading Sustainability Practices.

Project Summary:

The initial purpose of this project was to bring the Jersey Fruit Cooperative to the forefront of
sustainable farming in the Garden State. Consumers are more aware now than ever regarding the
impact agriculture has on the land and local environment. In order for our organization to meet
the expectations of the consumer and drive the market toward sustainable farming, our
cooperative members would require education and training from an industry leader in sustainable
agriculture.

Today more than ever we must look toward our own practices to ensure they are implemented in
a way that has the longevity of the land, the health of the local environment, and also consumers’
desires in mind. Sustainable agriculture is a long walked path that must begin with the first step;
education. Timeliness is important when we are talking about the health of the planet and all the
people and animals that inhabit it. We do not want to leave behind an environment depleted of
nutrients and tainted with excess chemicals; the overall goal of this program is to train our
multigenerational growers how to leave their farms in as good or better shape than when it was
handed down to them.

Project Approach:

In order to obtain the best education regarding sustainable agriculture, we looked to the West
Coast where 3™ Party Sustainability Training Companies had a head start training farmers to
make field level changes which preserve the local environment and precious natural resources.
The selection process began with multiple phone conferences with select training companies in
California. After careful consideration, SureHarvest of Soquel, California was chosen due to
their proven track record in educating and transitioning growers and packers into more
sustainable organizations.

During the acquisition of a SureHarvest as our 3" Party Sustainability Training Company, it was
brought to our attention that it would be beneficial to have a baseline measurement of the farms
regarding pesticide residue in plant and soil samples. A field scout was contracted to take soil
and leaf samples throughout the Jersey Fruit Cooperative farms. Plant and soil samples were sent
to Penn State University for testing, results were made available to all farmers and SureHarvest
for analysis.

SureHarvest made it clear to our growers, during the 5 hour training session; there is no finish
line when it comes to running a sustainable operation. Every step in the farming, packing, and
shipping process must be looked at and carefully analyzed on a daily basis to ensure they are in
line with sustainable agricultural practices. SureHarvest explained further “if you can’t measure
it, you can’t manage it;” meaning our farmers would have to begin measuring and charting many
aspects of their operation before they can make any sustainable changes. The mood was heavy
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our farmers heard sustainable agriculture meant more work, but they understood the importance
of these changes and in an effort to save money it will push them to implement the changes.
After the training, there was further discussion on how to market our fruit as coming from a
sustainably focused cooperative. Some cooperative members expressed interest in taking the lead
and developing a certifying body and seal that could be given to farms that met certain
sustainability standards. The problem with that option is there is no guarantee any customers
would accept our certification. The majority of our farmers agreed the best course of action was
too slowly implementing sustainable changes on their farms and document every change. These
changes can be used to present to customers as proof of our sustainable claims. There is no
credible Sustainable Agriculture certifying body which could label us as a Sustainable
Cooperative. Rutgers University’s Agricultural Experiment Station showed an interest in
organizing a sustainable agriculture certifying body but until one exists it would be better for our
members to continue to document the sustainable changes on their farms.

Goals and Outcomes Achieved:

The primary performance goal of educating our cooperative members on the importance of
sustainable agriculture and how to implement these principles on their own farms was
accomplished. A credible 3" Party Sustainable Agriculture training company was contracted;
plant and soil samples were taken and analyzed, yet our cooperative will not be able to market
our sustainable ventures in ads just yet. We must first build a foundation of sustainable changes
within our practices while documenting the progress. Only until we have a performance track
record we will be able to highlight our sustainable practices with our customers and competition.

In order to compare leaf and soil samples, another round of testing must be completed before the
start of the 2016 season. It’s frivolous to analyze any data that has been collected thus far since
there has yet to be any data collected to compare it to. | feel this grant was successful since the
first step in a positive change in any process is education. Our cooperative members and the
Rutgers University Cooperative Extension staff received industry leading training on the
importance of sustainable agriculture. Comparing pesticide and herbicide spray application
records from a season prior to our Sustainability Training (2014) and the season directly
following (2015) showed little to no reduction of amount or frequency of spray across our farms.
There are many contributing factors to this data; our growers are under the direction of Rutgers
University IMP program which recommends spray schedules depending mostly on trap reports &
weather conditions. | believe a smart sustainable step will include collecting more leaf and soil
samples, along with dispersing of more traps to know exactly which pests are present to help
tailor an accurate herbicide/pesticide spraying schedule. Our farms are almost finished
transitioning their farms from overhead watering into drip irrigation, a huge sustainability step
highlighted by SureHarvest in our training. Drip irrigation not only saves water usage but also
requires less energy. After transitioning a ranch to drip irrigation before the start of the 2015
season, Stoney Creek Blueberries reported a decrease in the number of diesel pumps used from 3
to 1. This conversion consumed 12% less diesel fuel and also reduced harmful emission into the
air. Stoney Creek Blueberries, our only farm operating with 100% solar energy, used 10,000 kW
of power less in the 2015 season compared to the 2014 season, while also generating >2,000 kW
of power more in the same timeframe. Whalen Farms in Shamong NJ, did record a 14.5%
decrease in diesel fuel usage in the 2015 season as compared to the season prior to the
Sustainability Training, which translates into a $17,000 reduction in operating costs. Yet on that
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same farm there was a 15 % increase in electricity use due to the packing and storage of a new
cranberry crop.

Beneficiaries:

Many groups benefited from this program, not only the 13 farms growers of the Jersey Fruit
Cooperative. | believe a safe estimate to the number of beneficiaries affected by our project’s
accomplishments could be in the tens of thousands, with the local community included.
Implementing sustainable practices on our farms will improve the local environment, thus
benefiting the communities our farms are a part of. There is also a large economic impact of
sustainable agriculture on our farms’ bottom lines. Transitioning to sustainable practices, though
costly at first, will save the farms money in the long run. Farmers are learning to track
performances in order to reduce waste and excess use of chemical fertilizers.

Lessons Learned:

The biggest lesson learned from this project was the road to running a sustainable farming
operation was going to be bumpy. Our farmers were given a brief glimpse of hope when being
walked through the practices of a sustainable operation that they were in fact already
implementing a few important sustainable practices on their farm. Yet after the training session,
heard from most of the farmers that they felt very overwhelmed and would need to hire an
individual or group of individuals to implement and track the sustainable changes on the farm.
A positive note was struck during the training when data was shown to highlight how
implementing sustainable practices would save money in the long term. Yes, there will be extra
work up front, which seems futile, but over time the reduction of water, fuel and energy usage
will save our growers money.

I do believe this project was successful, yet a recommendation for future projects of this caliber
should include a farm audit by a 3™ Party Sustainability Company. The farm audit, though time
consuming and invasive for the farmer, would highlight specific practices on the farm that
should be looked into first. Many of the growers run small, multigenerational farms that would
benefit more from direct, on the farm training, rather than in a classroom setting.

Contact Person:
Chad Puschel is the contact for the grant. He can be reached at 856-881-0200 or
Cpuschel@sunnyint.com .

Applicant: Jersey Fruit Cooperative Assn., Inc.
Address: 800 Ellis Mill Road

Glassboro, NJ 08028
Contact: Dr. Lewis DeEugenio

Tel: 609-352-0214
Fax: 856-881-4067
Email; leilade@comcast.net

Additional Information:
The Jersey Fruit Cooperative, with the help from their sales agent Sunny Valley International,
has begun marketing and selling the cooperative’s sustainably grown peaches and blueberries to
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a wider market through Farmhousefruit.com. This website is able to reach a larger audience and
promote the sustainable efforts of the cooperative through Farm Updates, educational blogs and
social media. Farmhouse Fruit will also build relationships with other specialty crops in New
Jersey which are transitioning to sustainable practices in order to cross-market and bring
attention to efforts of sustainable agriculture in The Garden State.
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Mercer County Board of Agriculture

Specialty Crop Block Grant Agreement # 12-25-B-1685
Effective End Date; 09/29/16

Final Report Due; 12/28/16

(Revised 4/14/2017)

PROJECT TITLE
“On Farm Food Safety GAPS Training and Research for New Jersey Direct Farm Market
Growers; Preparation for Impending Food Safety Modernization Act Implementation.”

PROJECT SUMMARY

1) The focus of this specialty crop block grant was to educate and prepare direct market
growers for compliance with the FSMA Produce Rule through educational training
workshops, print articles/fact sheets and on-farm walk throughs. This project also
assessed actual pathogen risk on NJ farms through pathogen sampling in the packing
house and of manure based composts. Additionally this project developed cost effective
methods of compliance to the FSMA Produce Rule.

2) Due to multi-state food borne illness outbreaks involving fruits and vegetables FSMA
was signed into law in 2011. These proposed rules will directly affect the current
practices of NJ farms. Specific focus areas include water use, soil amendments, domestic
and wild animals, worker health and hygiene, and equipment, tools buildings and
sanitation.

3) This project built on a previously funded SCBGP-FB project. The Cumberland County
Board of Agriculture received funding for “An Outreach Educational Training Program
for Growers in Good Agricultural Practices (GAPs) and Good Handling Practices
(GHP)” in 2012. This program focused on preparing growers for third party audits with
measured outcomes including revamping the wholesale food safety manual and providing
the education needed to pass a third party audit. Direct market growers are not affected
by third party audits (unless they are a mixed-type facility) and are not the target
audience of the 2012 SCBG funding for the Cumberland County Board of Agriculture.
In addition FSMA rules will affect many direct market growers that have not and most
likely will not need to participate in audit based food safety education programs.

PROJECT APPROACH
The prOJect was able to follow the work plan to complete the identified objectives.
A Food Safety for New Jersey Direct Farm Market Growers training binder was created
and used at trainings statewide in 2014, 2015, and 2016
From 1/1/2014 to 9/26/2016 fourteen certificate based grower food safety workshops
were held with 413 total participants
Program successes and lessons learned were shared with Extension educators at the
following small farm focused conferences with an audience of 164:
o National Small Farm Conference 2016, audience of 24
Mid Atlantic Vegetable Workers Conference, 2014, 2015, 2016 audience of 68
National Value Added Conference 2014, audience of 32
American Society for Horticultural Science, 2015, audience of 40

O OO
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As a result of these presentations information was shared with four food safety outreach
programs at Land Grant Universities and three presentations were made at the Great
Plains Fruit and Vegetable Growers Conference.

Three Rutgers fact sheets have been published, and one fact sheet is in near completion

0 What is On-Farm Food Safety — an introduction to Good Agricultural Practices
and the Food Safety Modernization Act Produce Rule
http://njaes.rutgers.edu/pubs/fs1261/

0 Worker Health and Hygiene — an overview of important worker hygiene concepts
and appropriate topics for worker training on the subject
https://njaes.rutgers.edu/pubs/fs1230/

0 Build Your Own Hand Washing Station — a simple low cost hand washing station
that can be built and transported around the farm and to sales locations
https://plant-pest-advisory.rutgers.edu/diy-hand-washing-stations/

0 Produce Traceability — a clear explanation of what traceability is and how to
develop a farm traceability program (in-progress)

The Rutgers On-Farm Food Safety booth and handouts were present at the following
events with over 2000 farmer attendees

0 Northeast Organic Farming Association Winter Conference 2014, 2015

0 New Jersey Agricultural Convention and Trade Show 2014, 2015, 2016

0 Annie’s Project New Jersey Conference 2014

0 New Jersey Farm Bureau Convention 2014, 2015

Farm walk throughs were offered to workshop participants from 1/1/2014 through
9/26/2016. 83 farms were visited throughout the state and food safety guidance was
given.

National Association of County Agricultural Agents conference was attended in 2014,
2015, 2016. The following oral and poster presentations were made to an Extension
educator audience of 79, describing this projects outreach and impacts

0 2014 - Developing Dynamic Farm Food Safety Programming for Direct Market
Producers

0 2015- On Farm Food Safety Sampling: Four Years of Results

0 2016- Grower Training on the Food Safety Modernization Act

0 2016 - Collaboration is Essential to Develop An Effective Farm Food Safety
Program

Five farms who produced animal manure based compost were sampled over an 18 month
period, assessing Salmonella and generic E. coli through 50 total samples

4 farms participated in ATP swab sampling to evaluate product contact surface sanitation
effectiveness. 81total samples were taken on farm

ATP swab sampling was demonstrated at four grower meetings with 30 swab samples
taken to show how to use the equipment and to demonstrate effectiveness of different
sanitizers.

45 informational posts were made on the Rutgers Plant and Pest Advisory, On-Farm
Food Safety blog. http://plant-pest-advisory.rutgers.edu/category/commercial-ag-
updates/food-safety/

Online program evaluations were conducted through SurveyMonkey.com to assess
impact and change made on farms resulting from the Rutgers On-Farm Food Safety
Program. Surveys were issued in 2014 and 2016 with a total of 73 respondents.
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Three articles were published for grower audiences:

(0]

(0]

(0]

Irrigation and Composts Pose Food Safety Risks, M. Melendez and W. Kline
Growing for Market Magazine, 9/2014

Food Safety Critical in Value Added Food, Jane Primerano, The New Jersey
Farmer. 3/2016

Food Safety Practices on New Jersey Peach Farms, W. Kline and M. Melendez,
New Jersey Peach Buyers Guide. 4/2016

Four articles were published for Extension Educator audiences:

(0]

(0]

(0]

Sustaining Interest: GAPs Training for Small Scale Produce Growers.
Conference proceedings. National Small Farms Conference. 2016.

ATP Swab Sampling in Fresh Produce Packinghouses. Conference proceedings.
Northeast American Society for Horticultural Science Conference. 2016.

Food Safety Education for New Jersey’s Direct Market Produce Growers.
Conference Proceedings. Northeast Regional Center for Rural Development
What Works Conference. 2014. http://aese.psu.edu/nercrd/publications/what-
works-2014-proceedings/food-safety-education-for-nj-direct-market-growers
Survey of Mid-Atlantic Farms for Foodborne Pathogens in Tomatoes, Leafy
Greens, Irrigation Water and Soil. Proceedings American Society for
Horticultural Science

Build your own hand washing station information and materials were provided to
growers who attended food safety workshops. These hand washing stations are easily
transported and designed so that growers will build more of them and encourage more
hand washing at the farm and the farm market. Materials for 50 hand washing stations
were purchased and provided to participants along with detailed instructions on how to
build additional stations.

Reports were provided prior to the stated deadline from the New Jersey Department of
Agriculture.

1) This project only benefitted specialty crop producers.

2) The Mercer County Board of Agriculture oversaw the work completed by Meredith
Melendez and Wes Kline. Reports were made by Meredith Melendez to the Mercer
County Board of Agriculture on a monthly basis and guidance was provided and
sought to determine project trajectory.

GOALS AND OUTCOMES ACHIEVED

7) Goal 1 - 50 growers make risk reduction changes to their operation based on the food
safety workshops, farm visits and publications.

a.

413 growers attended the full day food safety training and received a completion
certificate
i. 100% of participants would recommend the workshops to others (n=136)
ii. 98% indicated that the program met or exceeded their expectations (n=76)
ii. Participants indicated the following topics are most important to them
(n=117)
1. Postharvest sanitation
2. Plan writing
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3. Food Safety Modernization Act comprehension
4. Worker health and hygiene topics
5. Proper documentation
iv. Participants indicated the following practice changes based on food safety
education received (n= 136) 65 participants indicated a change in practices
Sanitation of product contact surfaces
Worker health and hygiene training
Water testing and appropriate use
Documentation of activities
Written food safety plan
Traceability program implementation
. Domestic animal location
v. Comments included:
1. *“Thank you for the great information and having USDA staff
available.”
2. “Thank you for all of your assistance with this issue.”
. 73 participants responded to the online survey focused on food safety concepts
discussed during the workshops, participants indicated that:
I. 59% had written the needed standard operating procedures
ii. 22% had started to write their needed standard operating procedures
iii. 16% intended to write their standard operating procedures
iv. 50% had completed the writing of their farm risk assessments
V. 25% had started to write their farm risk assessments
vi. 22% plan to write their farm risk assessments
vii. 62% had completed writing their farm food safety plan
viii. 19% have started writing their farm food safety plan
iIX. 19% plan to write their farm food safety plan
X. 70% indicated that they had made improvements to their farm worker
health and hygiene training program
xi. 70% indicated that they had made improvements to their equipment
sanitation practices
xii. 67% indicated that they had started to test their irrigation and postharvest
water quality
xiii. 67% indicated that they had improved their produce packing activities
xiv. 63% indicated that they had improved their produce harvesting activities
xv. 53% indicated that they had implemented a rodent control program
xvi. 50% indicated they improved their produce storage areas
xvii. 43% indicated that they had implemented a traceability program
xviii.  37% indicated that they had improved their product washing procedures
XiX. 37% indicated that they had improved their product transport procedures
xX. 10% indicated that they had improved animal based soil amendment
management
xXi. 7% indicated that they had improved their produce display areas
xxii.  Comments included:
1. *“My quality of produce produced this year will be improved due to
the training and on farm visit. 1 am very glad | attended.”

NogakowhE
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2. “l find the Rutgers Food Safety courses very helpful along with the
other sources of information.”
3. “Keep up the good work!”

c. Condensed presentations were made at regional produce meetings and commaodity
specific meetings including direct marketing, wholesale, community supported
agriculture, agritourism and organic production topics.

I. 40 talks were given
ii. 2391 audience numbers reached

8) Goal 2 - 50 compost samples will be evaluated for Salmonella and generic E. coli.

50 samples were collected from five farms over a 18 month period. The New Jersey
Department of Health lab processed the samples, evaluating them for Salmonella and generic
E. coli. Results indicate that farms utilizing the National Organic Program standards for
composting methods will have a reduced generic E. coli count over time. Farms using static,
non-turning, methods have an increased chance of elevated generic E. coli levels that
increase with time. Information was presented to the FDA to inform the development of the
Food Safety Modernization Act Produce Rule, the Northeast Organic Farming Association of
New Jersey Annual Meeting, the New Jersey Agricultural Convention and Trade Show, and
at 18 commodity specific regional grower meetings in New Jersey.

9) Goal 3- 100 swab samples will be evaluated for ATP to assess product contact surface
sanitation effectiveness.
a. 81 ATP swab samples at four farms over two years
b. ATP swab sampling was demonstrated at:
i. Eight grower food safety workshops

ii. ATP swab sampling results on NJ farms was presented at nine regional
grower meetings

iii. ATP swab sampling results on NJ farms presented at six Extension
educator meetings

c. Atotal of 117 swabs were utilized to demonstrate sanitation of product contact
surfaces

d. Swab sampling on-farm showed that there is a great need for this type of
evaluation of sanitation steps in the packinghouse. ATP levels were typically
high during active line production and typically low post sanitation step. Generic
E. coli levels were low or zero and low or zero post sanitation. Results were
mimicked in year two. The results show:

i. Bleach spray solution was more effective than Simple Green and other
non-bleach cleaning products used.

ii. A standard operating procedure should be put into place to ensure that
employees involved with the sanitation of product contact surfaces fully
understand the process deemed acceptable by management. Two farm
locations had significant ATP levels post sanitation step when
management was out in the field or not at the farm. The SOP should be
posted at the packing line and be used for employee training annually.
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BENEFICIARIES
3) New Jersey specialty crop producers received benefit from this project. The purpose of
this project was to educate and prepare them for impending food safety regulations and
reduce human pathogen risk on New Jersey farms. The project stated objectives were
successful in achieving this benefit for participant farmers.

4) Clearly state the number of beneficiaries affected by the project’s accomplishments
and/or the potential economic impact of the project.

GROWERS IMPACTED 2891
EXTENSION EDUCATORS IMPACTED 203

LESSONS LEARNED

Growers are interested in learning how they can meet food safety standards, but the information
needs to be provided in a series of ways starting with the formal training. This needs to be
followed by one-on-one interactions through walkthroughs and individual consultation. This is a
new area for many growers and they are starting at a basic level. Classroom learning will not
provide sufficient time or information for them to be able to comply with food safety

provisions. Extension, USDA and FDA need to understand that one-on-one contacts will help
growers understand why good safety is important and how to comply with regulations. Growers
are eager for information.

We had the opportunity to speak at 40 regional grower meetings, interacting with 2891growers.
This outreach gave us the opportunity to interact with producers who were new to the idea of on-
farm food safety. In turn we had greater turn out at our full day workshops and had a broader
reach in the state. Many program participants recognized the need for food safety education as
part of their business plant, and planning for the future. The ability to conduct on-farm risk
assessments through sampling required buy-in from growers. Trust was earned through
historical interactions with Wesley Kline and Meredith Melendez. Trustworthiness of the team
is critical to have acceptance from growers for on-farm sampling. Another critical component is
to provide confidentiality with the sampling results. Timely reporting of sampling results back
to the grower is also important. A benefit of state specific sampling results is that growers
indicate a desire for educational presentations to be region specific. The complexity of the Food
Safety Modernization Act Produce Rule slowed our ability to educate growers on specifics of the
rule. Growers expressed angst over a Federal inspection, the expense of, and overall changes
that would need to be made to their operation to come into compliance with the rule. Much time
was spent during and after the workshops discussing specific operation finances to determine if
the farm would need to be in compliance with the rule.

Stated goals and outcomes were achieved for this project.

ADDITIONAL INFORMATION

Rutgers NJAES YouTube Channel — presentation from the 2016 NJACTS Food Safety Session
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https://www.youtube.com/watch?v=aCW\VjlfG4Ts&list=PLKx8NLAujm IsdBM6TUN-

ObUt V5pX142&index=9

Agritourism Food Safety Checklist
http://agritourism.rutgers.edu/pdfs/Agritourism%20Fo0d%20Safety%20CheckL ist.pdf

Rutgers NJAES Food Safety Publications
http://plant-pest-advisory.rutgers.edu/food-safety/food-safety-publications/

CONTACT PERSON
Meredith Melendez
609-989-6830
Melendez@njaes.rutgers.edu
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New Jersey Agricultural Society
12-25-B-1685 -3

Final Performance Report
12/15/16

PROJECT TITLE;
New Jersey Agricultural Leadership Development

PROJECT SUMMARY

1) Provide a background for the initial purpose of the project, which includes the
specific issue, problem, or need that was addressed by this project.

The New Jersey Agricultural Leadership Development Project aims to create a cadre of
agricultural professionals with the skills, knowledge and experience needed to enhance
specialty crop production and advocate for this industry. The project provides
opportunities for class members to gain personal and professional skills to successfully
network, advocate, and build partnerships to support specialty crop production.

2) Describe the importance and timeliness of the project.

It is increasingly important for growers to identify and develop new skills to meet the
challenges of the evolving marketplace. Our industry needs new, passionate, skilled
leaders to step up to serve on county, state and national boards and move the industry
forward. The project is important because it provides the training necessary for specialty
crop producers and those who work with and support the growers, to come together and
share an experience which will lead to a stronger network.

3) If the project built on a previously funded project with the SCBGP or SCBGP-FB
describe how this project complemented and enhanced previously completed work.
The project built on previously funded Agricultural Leadership Development projects,
which provided opportunity to take lessons learned from previous sessions and enhance
our current work. Our past project has provided ideas for class managemen