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30 acres




The Farm
Bt 13 varieties (SARE

2018 (October)



The Farm

2 acres (NIFA)
4 focus, + 8 additional

2022 (December 10th



The Farm

Minimal till and
minimal equipment
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The Farm

- 6,000 linear feet of row / 1,200 plants / 2 acres
- 12 varieties + 2024 seedlings from each variet
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Elderberry and Elderflower (Sambucus spp.): A
Cultivation Guide for Florida’
David Jarnagin, Ali Sarkhosh, Juanita Popenoe, Steve Sargent, and Kevin Athearn?

Elderberry, Sambucus spp., has long been cultivated or
collected from the wild by hamans for both food and
medicine. Europeans have used the flowers and frem

of Sembacus nigra for thousmds of years, while Nathe
Americans and European Immigrants used Samburus nigra
. camadersts, sative 1o the New World (Figaee 1).

‘The purpase of this paper s fo provide Information oo
growing American ddesherry in Horida s an aliermative
crop for commencial growers as well as bomeowners,
Although ddesherry has been istorically grown at coms-
mercial scaic in some world regoss, especially throughout
Europe, i the New World it has not found meantngful
commerdal acceptance untdl receatly. 3 bas typecally
been moee of 2 small-scale or backyard crop in the United
States, possibly because of the challenges of harvest and
postharvest processing aad reports of the toxic nature of
parts of the plast.

Pushes for commercal cullivation wese Inkialed In various
regions of North America in the 19205 and again In the
19605, but the most recent Heration of commernctal caltiva-
tiom aver the kst 10 10 15 years has outpaced the previous
atiempts considerably. The high levels of antioxidants and
health beackits of the fnsit have oreated new demand for
the fret and flowers, and this new demand may provide
an aiersative crop opportun®ty for Florida growers with
many value-added possthilities. A mative species grows wild
throughout Horkda, indicating thal this may be a pereantal
crop that can be sustainably grown om margsal land.
Howeves, the mative Florida plants have many drawbacks
compared %o the more commonly celttvaled forms
crigtating from farther north, and these drawhadks are
an important considesation for proper establishencat on a
commerdal scale. The frult and Sowers of the dder are used
for wine, prosorves, Unciuses, Leas, beewing and distilied
spirtts, and dyes for both food and testiles. ‘The anthocya-
nins tn the fruft have been found to have higher antioxidant
properties tham vitamin E or Cas well 25 antiviral activey
owing Lo 3 variety of phytochemical compounds. Ditfesent
growing conditions may cause mose vastzbility in fres
and flower compesttfonal quality than wvarictal ditferences,
making calthvation Sechnigues and envircament important
factors.
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Markets, Establishment Costs, and Potential Returns
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Economics

- 3 acres,

- organic,

- minimum of equipment,

- no previously established
operational capacity.

UFIEAS Extension

o] o

Elderberry and Elderflower (Sambucus spp): Markets,

Establishment Costs, and Potential Returns’
Kevin Atheam, David Jamagin, Ali Sarkhosh, Juanita Popenoe, and Steven Sargent?

Introduction

This peblication Is part of a serles on eldetherty production
In Horida. Other publications in the series cover cultivation
practices and phytochemical research. The focus of this
docament s on markets, establishment cnsts, and

retmmns for commercial dlderberry prodaction In Horida.
st and retern estimates are hased on 2 3-ace

orchard following oeganic standards. The iformation &
Intended to assiat farmers In evalsating elderherry asa
pesstble alternative crop and 1o aid i financial planning for
an eldetherry enterprise.

Wild and culttvatod varieties of the elderherry plant grow
In many parts of the workd. The American dderberry,
Sambucwes migra ssp. canad) Is nathwe %o castern North
America (Charlebols o al. 2010). The nattve Florida type
was formerly separatod as s own species S mpsant! and
exhibits substantial dferences from commonly cultivated
varieties of . migra ssp. camadersts and Fasopean S sigrs.
Varietal ditfesences can tecude growth habit, freting haba,
harvest time, disease resistance, frult and flower quality,

Hderhesty products have estahiished commescial vaiee, but
Horida prodiaction Is carrently Iimtied to 2 small, coltage
industry. Fidesherry is an aliermative cup that holds prom.
tse for further commendal development in Horsda. This
publication reviews Information on markets for dderberries
and dderflowers (Figure 1) and estimates establishment
coats and poleatial returns for 2 3-acre dderberry ordhand
mamged organially tn Horida. Information aboat cultural
practices cam be found tn another publication,

ard Pderflower (Sambuocus sppl- A Culitvation Cuide for

Credhts Hykd 1 G, Floods

and other facors affecting crop management and ¢ -
clal potential (Jamagin ot al. 2020). Prospective growess are
encouraged 1o seek advice from specialists or experienced
growers In Florida reganding varietal selection.

Market Potential

The dlderberry plant Ga provide numercus marketzble
peodects. Rerries and flowers are the two primary
sold, bett leawes, hark, roots, woed, and cattings from
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Cultivation In Florida

Genus: Sambucus
within family: Viburnaceaer Adoxaceae

formerly Caprifoliaceaghoneysuckle)
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S.canadensis,sgmpsonii S. ni gra, & ot her s?
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Propagation




Furrow / media method
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Harvest (and postharvest)
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+95% of the elderberry consumed in the US is imported



Importation

+95% of the elderberry consumed in the US is imported

Approximately 11% of samples failed to be identified as pure elderberry
recent investigations- American Botanical Council 2021



Importation
+95% of the elderberry consumed in the US is imported

Approximately-119% of samp oUre-elderberry

recentinvestigations—Amercan-Botahical-Counei- 2021

ONLY 32% of samples were authenticated as pure elderberry in a more
recent iﬂV@StigﬁtiOﬂL https://www.sciencedirect.com/science/article/abs/pii/S0889157522002028/, 2022



https://www.sciencedirect.com/science/article/abs/pii/S0889157522002022

Importation

Austria, Ger many, Hung
(90% or more of Hungar
production of red food colorants used in the EU)

Denmark, Turkey, Romania, UK (elderflower)



Importation

ExXtract s. What o0s t he di fference



Importation




Importation




The History of Elder and Wine



The History of Elder and Wine

Arsenic and Old LacE44 starring Cary Grant




The History of Elder and Wine

ElderberryWiné r om EIl t on Johndos 1973 al
Don't Shoot Me I'm Only the Piano Player




The History of Elder and Wine

3000 B.C.B 30 B.C.E: Egypt: Recipes for elderbefinased
preparations appear in records of Ancient Egypt. Egyptians
iIncluded medicinal herbs in wines up to 5,000 years ago.

2000 B.C.E: Stone Age: Seeds from elderberry found in Neolithic
dwellings in Switzerland suggest that the plant was in cultivation.



The History of Elder and Wine

400 B.C.E: HippocrateGr eece: The ofather o
Hippocrates (460 B.C.BB 375 B.C.E.) referred to elder as the

omedi cine chesto of all her bs Dbe
usability of all aspects of the plant.

370B.C.D285B.C.E:Greeckoman Peri od: Theopl
B.C.E) described elder iiHistoria Plantarum

/7 C.E: Italy: Pliny the Elder, the medicinal qualities of elder were
widely known and written on.



The History of Elder and Wine

16000s C. E: Bri1tal n: Over t hhe <ce
treat colds, flu, fever, burns, cuts, and more than 70 other maladies,
from toothache to the plague.

John Evelyn, a British researche
properties of its leaves, bark, and berries were fully known, | cannot

tell what our country man could ail for which he might not fetch a
remedy from 1 t, el ther for sickn



The History of Elder and Wine

oScandal s6 i nvolving commerci al
adulterated their grape wines by adding elderberry to improve their
color and flavor have occurred throughout the ages and into modern
times.

Example: Judiciously flavored with vinegar and sugar and small

guantities of port wine, El der |
and OBordeaux. 0 OMen of nice pal
Ohave been I mposed on by El der VWV



The History of Elder and Wine

OScandal sébo

Cheap port is often faked to resemble tawny port by the addition of
elderberry juice, which forms one of the least injurious ingredients of
factitious port wines. Doctoring port wine with Elderberry juice seems
to have assumed such dimensions that in 1747 this practice was
forbidden in Portugal, and even the cultivation of the Elder was
forbidden.




The History of Elder and Wine

In 1899 an American sallor informed a physician of Prague that

getting drunk on genuine, old, darked port was a sure remedy for
rheumatic pains. This started a long series of investigations ending In
the discovery that while genuine port wine has practically no anti
neuralgic properties, the cheap stuff faked to resemble tawny port by
the addition of elderberry juice may relieve the pain of sciatica and
other forms of neuralgia. Cases of the cure have been tested by leadinc
doctors in Prague and elsewhere abroad, the dose recommended being
30 grams of Elderberry juice mixed with 10 grams of port wine.



The History of Elder and Wine

_ondon: In the Gregorian Period (17414837) in the winter, elder wine
neated In copper vessels was sold for a penny per wine glass from
portable wood stands that contained glassware.

This is likely one origin of the pairing of cinnamon and cloves in
elderberry beverage recipes.



The History of Elder and Wine
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Nutraceutical Quality



SARE Grant Analysis20192021

www.HyldemoerFarms.com

OResearch and Publicationso
Elderberry and Elderflower (Sambucus spp.):
Nutraceutical quality analysis of several
genotypes of Sambucus spp. grown in Florida

https://hyldemoerfarms.com/sanga2022




SARE Grant Analysis20192021

About 60 elderberry genotypes were evaluated for productivity.

22 genotypes were eventually selected for postharvest quality analyses
2019 9 genotypes
2020 8 genotypes
2021 22 genotypes

Immediately after harvest, berries were vacuwsealed and frozen at
-20°C until transported to the University of Florida Postharvest Lab
then kept frozen €30°C) for later analysis.



SARE Grant Analysis20192021
- S_olu nle solids content (SSC)

- Total titratable acidity (TTA) & pH

- Total anthocyanin content

- Total antioxidant capacity (FRAP)




SARE Grant Analysis20192021

°Brix-Acid Ratio
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SARE Grant Analysis20192021

Antioxidant Capacity (FRAP)
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SARE Grant Analysis20192021

Total Anthocyanins
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S. nigras known to contain 4 major anthocyanins.

S. canadenssknown to contain between 5 antl
additional anthocyanins.

S.canadensiso nt a |
not found in S. nigra

Long term color stability and aging potential are

mportant
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J Lee, CE Finn
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Figure 1. Anthocyanin separation of Sambucus canadensis ‘Adams 1’ (A) and S. nigra ‘Korser’ (B) monitored at 520 nm. Corresponding peak
assignments are in Table 3.



Ongoing Analysis20222 0 2 3 ©

Table 3. Distribution of individual anthocyanirs present in Sambucus samples cbtained by HPLC. ‘Karsor' and 'Haschberg' had urique anthocyanin profiles (cyanidin 3-glucoside and cyaridin 3-sambubicside were
the major anthocyanin present) compared to the other elderberry samples (cyanidin 3-(E)-p-coumnaryl-sambubioside-5-gluccside was the major pigment). Anthocyanins are listed in the order of elution. Units for all
values are mg cyanidin 3-glucoside 1009~ berries. Masses of the molec ular ions and their fragments of the identified anthocyanins are listed

Cyanidin Cyanidin
3-2)p- Cyanidin 34E)-p- Cyanidin
Cyanidin 3- Cyanidin- coumaroyl- 3p- coumaroyl- 3p-
Hentified sambubicside- Cyanidin 3, Cyanidin based Delphinidin - sambubicside- coumaroyl- Petunidin - sambubicside- coumarnyl-
compound S-glucoside  &-digucoside  Cyanidin 3- Cyanidn Gtinoside  Pelargonidin - anthocyanin - G-rutinoside  5-ducoside  ducoside  S-rutinoside  5-glucoside  sarrbubio-
(M4 H]"ion, (743,581, (611,449,  sambubioside 3-ducoside (895,449, G-ducoside (785,623, (611,465, (889,727, (895,449, (625, 479, 889,727, side (727,
fragments) 449, 287) 87) (581,287) (449, 287) 287) {433,271) 449, 287) 308) 449, 287) 287) 317) 449, 287) 287)
Peak 1 2 1 5 6 8 9 10 " 12 13 Sum
2004 growing season
Adams 1 134.6 (13.6) 37.3(2.8) 27.512.3) 42.9(32) ND ND 52(0.3) tr 264 (2.0) 2.4 (0.5 ND 341.4(204) Q0(06 626.6
(36.4)d-t
Adams 2 108.1 (11.5) 32.2 (3.5) 262 24) 87.3(4.0 ND ND 4.6(0.5) tr 17.7(0.7) 2702 tr 324.2(204) 8.7(08  561.7
(52.4)c-t
Johns 102.2(10.2) 26.2(2.0) 10.70.9) 7.7(0.4) ND ND 3.2(0.3) tr 185(2.5 3.3(0.2 tr 216.4(19.4) 2702 3909
(32.1)a-ce
Scotia 107.0(29  55.2(0.8) 10.50.7) 278(1.5 ND ND 38(0.2) tr 21.1(25 2.2(0.1) tr 206.9(9.7 3.8(0.2 5283
(12.1)b~t
York 102.9(4.00  27.4(1.3) 96(1.7) 8.0(03) ND ND 33(02) r 196(4.2) 35(0) tr 219.6(9.7) 28(0.1) 3966
(19.4)a-ce
Gorden B 1006 (6.6 50.7(32) 53(0.6) 28(02) ND ND 13.1 (3.0 r 23.0(3.0) 4.5(04) ND 350.6(33.3) 25(02 5626
(48.7)b-1
Netzer 54.7 (34) 6.3(0.4) 1.7 (Q1) 0.3 (0) ND ND 7.9(0.3) tr 10129 1.7(0 tr 1958 (4.2) 1.4(01) 2800
5.5)a-c
Harris 2 61.3(1.2)  281{0.7) 3300 3.3(0.2) ND ND 56(0) tr 15.0(0.3) 2100 ND 211.2(0 21(01) 33241
(2.0)*
Korsar 16.0(1.0) 8.2(0.4) 122.2(2.7) 253.7(4.1) ND tr ND ND ND ND ND ND ND 400.2
(6.6)a-e
Haschberg 32.2(22 11.2(10) 1430123 2046(17.3) tr tr ND tr ND ND ND ND ND 391.0
(31.9 a-ce
2006 growing season
Adams 1 181260 565(14) 394 (1.5) 56.4 (1.6) ND ND 8.2(0.5) tr 228(2.0 3607 ND 552.6(23.7) 141 (1.0) 934.6
(31.5d-f
Adams 2 194.7 (12.4) 61.1(2.4) 3367.0) 62.7 (35 ND ND 10.9 (2.7) tr 27120 4.6(0.2) tr 594.2 (31.1) 163(1.2) 1005.2
(47.8 d-f
Johrs 167.8(10.9) 41.2(3.0) 146010 10108 ND ND 5.7(0.5) tr 163(1.7  49(0.4 tr 367.3(33.2) 45(0.4 6321
(50.1) b-d
Scotia 176.9(68) 94.6(26) 15.00.4) 403(2.2) ND ND 6.7(0.2) r 239(1.2 37014 r 520.2(134) 68(0.3 888.1
(22.2) d-1
York 1468 (3.4)  368(1.0) 12,6 0.4) 78(05) ND ND 56(0.3) tr 192(1.4  4.4(02 r 351.5(11.0) 43(0.2 5890
(11.6)a-c
Gordon B 1496 (6.6) 74.6(6.4) 6.4 (0.5 3.8(0.7) ND ND 15.3 (0.7) tr 27.5(1.8) 65(03) ND 5560(28.5) 39(05 8426
(40.0cd-1
Netzer 79.6(2.6) 8.6(0.4) 3.2(0.6) 1.9(0.3) ND ND 10.2 (1.0) tr 18.9(0.§) 2.4(01) tr 267.4 (168) 1.8(0.3 3%4.0
{22.5ab
Harris 2 408(0.3  147(0.1) 1.7(0.2 1.3(0.1) ND ND 3.3(0.1) tr 13.2(0.6 1.1(0.1) ND 130.6 (8.5 1.1(0.2 207.7
9.0
Korsor 37.3(25 183(1.0) 2891 (16.4)  481.4(24.0) ND tr ND ND ND ND ND ND ND 806.1
(39.8)cd
Haschberg 502(16 195(06) 2681 (20.6) 309.7 (18.3) tr tr ND tr ND ND ND ND ND 656.5
(40.7)b-d

* 'Harris 2" values were nat included in the statistical analysis.
Totals with different lower-case letters (within a column for the different growing seasons) were significantly different (Bonferroni test, P < 0.05). Values in parentheses are standard errors. ND, not detected in sample;
‘tr' represents trace levels detected and was not included in the quantification.
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Figure 1. Anthocyanin separation of Sambucus canadensis ‘Adams 1’ (A) and S. nigra ‘Korser’ (B) monitored at 520 nm. Corresponding peak
assignments are in Table 3.



