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T
h

e d
ev

elo
p

m
en

t o
f a fru

it b
ran

d
y

 in
d

u
stry

 in
 M

ich
ig

an
 is th

e su
b

ject o
f th

e research
an

d
 d

ev
elo

p
m

en
t p

ro
g

ram
. F

ru
it b

ran
d

y, w
h

ich
 is w

id
ely

 av
ailab

le in
 E

u
ro

p
e, is v

irtu
ally

u
n

k
n

o
w

n
 in

 M
ich

ig
an

 an
d

 th
e U

.S
. T

h
e o

b
jectiv

es o
f th

e p
ro

g
ram

 are to
 estab

lish
 th

e
co

rrect co
n
d
itio

n
s fo

r ferm
en

tatio
n

 an
d

 d
istillatio

n
 to

 b
e u

sed
 w

ith
 M

ich
ig

an
 fru

it fo
r

b
ran

d
y

 p
ro

d
u

ctio
n

. T
o

 en
su

re th
at th

e research
 is relev

an
t to

 in
d

u
strial n

eed
s, a M

ich
ig

an
F

ru
it B

ran
d

y
 In

d
u

stry
 A

d
v

iso
ry

 B
o

ard
 h

as b
een

 fo
rm

ed
 in

clu
d

in
g

 m
em

b
ers fro

m
 M

ich
i-

g
an

 co
m

m
o
d
ity

 g
ro

u
p
s an

d
 th

e first g
ro

u
p
 o

f w
in

eries en
terin

g
 b

ran
d

y
 p

ro
d

u
ctio

n
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T
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T
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M
E

N
T

M
ich

ig
an

’s p
lan

t ag
ricu

ltu
re in

d
u

stry
 is o

n
e o

f th
e m

o
st p

ro
d
u

ctiv
e an

d
 d

iv
erse

in
d

u
stries in

 th
e U

.S
. U

n
fo

rtu
n

ately, th
e fru

it p
ro

d
u

ctio
n

 seg
m

en
t o

f th
e in

d
u

stry
 is a

v
ictim

 o
f its o

w
n

 su
ccess. Im

p
ro

v
em

en
ts in

 p
ro

d
u

ctio
n

 tech
n

iq
u

es h
av

e m
ad

e su
rp

lu
ses

in
 m

o
st m

ajo
r cro

p
s a co

m
m

o
n

 o
ccu

rren
ce. T

h
ese su

rp
lu

ses h
av

e created
 sig

n
ifican

t
d
o
w

n
w

ard
 p

ressu
re o

n
 p

rices.

In
 ad

d
itio

n
 to

 su
rp

lu
ses, m

an
y

 fru
it cro

p
s h

av
e d

efects th
at resu

lt in
 red

u
ced

 v
alu

e an
d

in
 th

e m
o

st ex
trem

e cases n
o

 m
ark

et at all. S
o

m
e ty

p
ical ex

am
p

les o
f d

efects in
clu

d
e:

i.
T

art ch
erries- late seaso

n
 ch

erries are so
ft an

d
 d

ifficu
lt to

 p
it.

ii.
A

p
p

les- co
sm

etic d
efects an

d
 sm

all size o
ften

 red
u

ce m
ark

et v
alu

e.
iii.

P
lu

m
s- d

ifficu
lty

 in
 p

ittin
g

 o
f rip

e fru
it.

iv.
P

ears- o
v

er p
o

p
u

latio
n

 lead
s to

 sm
all fru

it size.
v.

P
each

es- rip
e fru

it is d
ifficu

lt to
 p

ro
cess an

d
 sm

all size is u
n

accep
tab

le.
v

i.
G

rap
es- im

p
ro

p
erly

 p
ressed

 fru
it lead

s to
 p

o
o

r ju
ice y

ield
.

A
n
 altern

ativ
e u

se o
f fru

it th
at is w

id
ely

 p
racticed

 in
 E

u
ro

p
e, y

et is v
irtu

ally
 u

n
k

n
o

w
n

in
 th

e U
.S

., is th
e p

ro
d
u
ctio

n
 o

f fru
it b

ran
d

y. In
 p

rin
cip

le, an
y
 fru

it can
 b

e u
sed

, b
u

t th
e

six
 listed

 ab
o

v
e are g

en
erally

 th
e m

o
st p

o
p

u
lar. U

n
lik

e reg
u

lar b
ran

d
y

 lik
e co

g
n

ac, th
e

fru
it b

ran
d

ies are p
ro

d
u

ced
 b

y
 ferm

en
tatio

n
 o

f w
h

o
le fru

it, n
o

t ju
ice. T

h
e u

se o
f th

e w
h

o
le

fru
it o

b
v

iates th
e n

eed
 to

 rem
o

v
e p

its o
r seed

s. F
u

rth
erm

o
re, sin

ce th
e fru

it is g
ro

u
n

d
 o

r
cru

sh
ed

 p
rio

r to
 ferm

en
tatio

n
, size d

efects are o
f n

o
 co

n
seq

u
en

ce. O
v

er rip
e fru

it is o
f

p
articu

lar u
tility

 sin
ce it co

n
tain

s h
ig

h
er su

g
ar lev

els th
an

 earlier seaso
n

 fru
it, w

h
ich

 lead
s

to
 h

ig
h

er alco
h

o
l y

ield
s. A

n
 ad

d
itio

n
al asp

ect o
f a M

ich
ig

an
 fru

it b
ran

d
y

 in
d

u
stry

 is a
ch

an
g

e in
 S

tate law
 th

at allo
w

s ex
istin

g
 w

in
eries to

 en
ter fru

it b
ran

d
y

 p
ro

d
u

ctio
n

 b
y

acq
u

irin
g

 an
 in

ex
p

en
siv

e ($
1

0
0

 an
n

u
al) licen

se. G
iv

en
 th

e v
ario

u
s facto

rs listed
, it is th

e
o
b
jectiv

e o
f th

e p
ro

p
o
sed

 p
ro

g
ram

 to
 d

ev
elo

p
 th

e tech
n

o
lo

g
y

 fo
r p

ro
d
u

ctio
n

 an
d

 sim
u

lta-
n
eo

u
sly

 d
ev

elo
p
 an

 in
d
u
stry

 w
id

e p
ro

m
o
tio

n
 p

lan
 fo

r M
ich

ig
an
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it b

ran
d

y.



STATE H
O

R
TICU

LTU
R

AL SO
CIETY O

F M
ICH

IG
AN

M
SH

S TR
U

ST FU
N

D
ED

 R
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CH

th
at tem

p
eratu

re less th
an

 7
0

 F
 sh

o
u

ld
 b

e u
sed

. T
h

ese tem
p

eratu
res req

u
ire co

o
lin

g
 d

u
rin

g
ferm

en
tatio

n
.

D
istilla

tio
n
 p

ro
ced

u
res. B

atch
 d

istillatio
n

 is u
sed

 in
 th

e p
ro

d
u

ctio
n

 o
f b

ran
d

y. T
h

e
p

ro
ced

u
re is to

 co
llect th

e th
ree fractio

n
s fro

m
 th

e still called
 th

e h
ead

s, h
earts, an

d
 tails.

T
h

e h
ead

s co
n

tain
 o

ff flav
o

rs an
d

 u
n

w
an

ted
 co

m
p

o
u

n
d

s, b
u

t also
 co

n
tain

 p
o

sitiv
e aro

m
a

co
n

trib
u

tio
n

s. T
h

erefo
re, it is alw

ay
s d

esired
 to

 m
ak

e th
is fractio

n
 as sm

all as p
o

ssib
le.

T
h

e h
earts co

m
p

rise th
e p

ro
d

u
ct. T

h
e tails co

n
tain

 fu
sel o

ils, w
h

ich
 are v

ery
 n

eg
ativ

e
flav

o
r co

m
p

o
n

en
ts. It is p

ro
p

o
sed

 to
 d

ev
elo

p
 fast g

as ch
ro

m
ato

g
rap

h
y

 to
 b

e u
sed

 as a real
tim

e p
ro

cess m
o
n
ito

r. B
y
 u

sin
g

 real tim
e m

easu
rem

en
ts, th

e d
istiller w

ill k
n

o
w

 p
recisely

w
h
en

 to
 m

ak
e cu

ts. F
u
rth

erm
o

re, th
e in

itial q
u

ality
 o

f a b
atch

 w
ill b

e k
n

o
w

n
. T

h
is q

u
ality

attrib
u

te w
ill allo

w
 th

e d
istiller to

 k
n

o
w

 w
h

eth
er th

e p
ro

d
u

ct can
 b

e u
sed

 as a b
ran

d
y

 o
r

w
h

eth
er it sh

o
u

ld
 b

e b
len

d
ed

.

Q
u

a
n

tita
tive, C

o
n

sisten
t M

ea
su

re o
f P

ro
d

u
ct Q

u
a

lity. U
n

lik
e w

in
es, b

ran
d

ies d
o

 n
o

t
h

av
e v

in
tag

es. A
 critical elem

en
t fo

r su
ccess is th

e d
ev

elo
p

m
en

t o
f co

n
sisten

t p
ro

d
u

cts. It
is p

ro
p
o
sed

 to
 d

ev
elo

p
 a ch

ro
m

ato
g

rap
h

ic d
atab

ase fo
r ev

alu
atio

n
 o

f p
ro

d
u

cts. T
h

e
ap

p
ro

ach
 w

ill b
e to

 estab
lish

 a calib
ratio

n
 fo

r th
e n

early
 fo

u
r h

u
n

d
red

 p
o

ssib
le co

m
-

p
o

u
n

d
s fo

u
n

d
 in

 b
ran

d
ies. A

 sp
ecific b

ran
d

y
 w

ill b
e an

aly
zed

 to
 d

eterm
in

e th
e p

resen
ce

o
f each

 co
m

p
o
u
n
d
. T

h
is q

u
an

titativ
e m

easu
re w

ill b
e co

m
p

ared
 to

 ex
p

ert taste p
an

els to
estab

lish
 w

h
ich

 co
m

p
o

u
n
d

s resu
lt in

 p
o

sitiv
e o

r n
eg

ativ
e flav

o
r attrib

u
tes. U

ltim
ately, th

is
ap

p
ro

ach
 w

ill p
erm

it a fig
u

re o
r m

erit, o
r g

rad
e, to

 b
e estab

lish
ed

 fo
r each

 b
ran

d
y

an
aly

zed
. It is n

o
t th

e g
o

al, o
r ev

en
 d

esirab
le, fo

r ev
ery

 b
ran

d
y

 to
 b

e id
en

tical, b
u

t th
is

ap
p

ro
ach

 w
ill em

p
h

asize rep
ro

d
u

cib
ility

 an
d

 to
 en

su
re n

eg
ativ

e flav
o

r co
m

p
o

u
n

d
s are

av
o
id

ed
.

N
ew

 P
ro

d
u

cts B
a

sed
 o

n
 D

istilled
 S

p
irits. It is reco

g
n

ized
 th

at co
n

su
m

er accep
tan

ce o
f

clear fru
it b

ran
d

ies, eau
-d

e-v
ie, w

ill n
o

t b
e im

m
ed

iate. W
h

ile m
ark

ets are d
ev

elo
p

ed
 fo

r
eau

-d
e-v

ie, o
th

er, m
o

re easily
 m

ark
eted

 p
ro

d
u

cts w
ill b

e d
ev

elo
p

ed
. T

h
e tw

o
 p

ro
d

u
ct

categ
o

ries to
 b

e d
ev

elo
p

ed
 are fo

rtified
 w

in
es an

d
 in

fu
sio

n
s/ liq

u
eu

rs. F
ru

its are g
en

erally
lo

w
 in

 su
g

ar an
d

 resu
lt in

 w
in

es o
f lo

w
 alco

h
o

l co
n

ten
t. A

n
 altern

ativ
e ap

p
ro

ach
 is to

p
ro

d
u

ce a fo
rtified

 w
in

e th
at is m

ad
e b

y
 p

artial ferm
en

tatio
n

 o
f ju

ice fo
llo

w
ed

 b
y

 ad
d

itio
n

o
f h

ig
h

 p
ro

o
f alco

h
o

l. In
 th

e p
resen

t case, b
ran

d
y

 w
o

u
ld

 b
e th

e alco
h

o
l u

sed
 to

 fo
rtify.

T
h
is co

m
b
in

atio
n
 resu

lts in
 a p

o
rt w

in
e. O

th
er p

o
ssib

ilities are sh
erries o

r d
esert w

in
es. A

seco
n

d
 p

ro
d

u
ct lin

e in
clu

d
es in

fu
sio

n
s an

d
 liq

u
eu

rs. T
h

ese p
ro

d
u

cts w
ill b

e p
ro

d
u

ced
 b

y
u
sin

g
 b

ran
d
y
 as a b

ase. F
o

r an
 in

fu
sio

n
 th

e fru
it is so

ak
ed

 in
 th

e b
ran

d
y

 to
 ex

tract flav
o

rs
an

d
 co

lo
rs. L

iq
u
eu

rs, o
n

 th
e h

an
d

, p
erm

it co
lo

r, flav
o
r, an

d
 su

g
ar to

 b
e ad

d
ed

. In
 all cases,

p
ro

d
u

cts w
ill b

e d
ev

elo
p

ed
 w

ith
 clo

se in
d

u
strial in

teractio
n

.
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1
.

T
o

 d
ev

elo
p

 ap
p

ro
p

riate fru
it selectio

n
 p

ro
to

co
ls.

2
.

T
o

 d
ev

elo
p

 ap
p

ro
p

riate ferm
en

tatio
n

 co
n

d
itio

n
s.

3
.

T
o

 d
ev

elo
p

 d
istillatio

n
 p

ro
ced

u
res.

4
.

T
o

 d
ev

elo
p

 a q
u

an
titativ

e, co
n

sisten
t m

easu
re o

f p
ro

d
u

ct q
u
ality.

5
.

T
o

 d
ev

elo
p

 n
ew

 p
ro

d
u

cts b
ased

 o
n

 d
istilled

 sp
irits.

6
.

T
o

 d
ev

elo
p

 in
d

u
stry

 w
id

e m
ark

etin
g

 strateg
ies.
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P

R
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O
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n
a

l A
p

p
ro

a
ch

M
ich

ig
a

n
 F

ru
it B

ra
n

d
y In

d
u

stry A
d

viso
ry B

o
a

rd
. In

 o
rd

er to
 en

su
re th

at th
e p

ro
p

o
sed

research
 p

ro
g

ram
 ad

d
resses th

e n
eed

s o
f M

ich
ig

an
 in

d
u

stry, an
 in

d
u

strial ad
v

iso
ry

 b
o

ard
h

as b
een

 fo
rm

ed
. T

h
e fo

llo
w

in
g

 rep
resen

tativ
es fro

m
 th

e m
ajo

r fru
it co

m
m

o
d

ity
 g

ro
u

p
s

an
d

 M
ich

ig
an

 w
in

eries th
at w

ill start b
ran

d
y

 p
ro

d
u

ctio
n

 serv
e o

n
 th

e B
o

ard
:

C
h

erry
 M

ark
etin

g
 In

stitu
te- P

h
il K

o
rso

n
M

ich
ig

an
 A

p
p

le C
o

m
m

ittee- M
ark

 A
rn

ey
M

ich
ig

an
 G

rap
e an

d
 W

in
e In

d
u

stry
 C

o
u

n
cil- L

in
d

a Jo
n

es
M

ich
ig

an
 P

lu
m

 A
d

v
iso

ry
 B

o
ard

- P
erry

 D
eK

ry
g

er
S

t. Ju
lian

 W
in

ery
- C

h
as C

ath
erm

an
C

h
ateau

 C
h

an
tal- M

ark
 Jo

h
n

so
n

B
lack

star F
arm

s- D
o

n
ald

 C
o

e

M
S

U
 D

istilla
tio

n
 F

a
cility. A

 fru
it ferm

en
tatio

n
 an

d
 d

istillatio
n

 facility
 h

as b
een

estab
lish

ed
 at M

S
U

. T
h

e facility
 h

as a ten
 liter ex

p
erim

en
tal still an

d
 a 1

5
0

 liter p
ro

d
u

c-
tio

n
 scale still. In

 ad
d

itio
n

, H
P

L
C

 an
d

 g
as ch

ro
m

ato
g

rap
h

y
 are av

ailab
le fo

r p
ro

d
u
ct

ev
alu

atio
n

 an
d

 q
u

ality
 co

n
tro

l. T
h

e B
u

reau
 o

f A
lco

h
o

l, T
o

b
acco

, an
d

 F
irearm

s h
as

g
ran

ted
 an

 ex
p

erim
en

tal d
istillatio

n
 p

erm
it to

 M
S

U
.
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O
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R
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S
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E
C
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IC
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B

J
E

C
T
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E

S

T
o

 d
evelo

p
 a

p
p

ro
p

ria
te fru

it selectio
n

 p
ro

to
co

ls. A
 critical elem

en
t o

f an
y
 b

ran
d
y

p
ro

d
u

ctio
n

 p
ro

cess is th
e q

u
ality

 o
f th

e startin
g

 m
aterial. W

e h
av

e tested
 th

e u
se o

f fro
zen

fru
it fo

r ch
erries, p

ears, an
d

 p
lu

m
s fo

r b
ran

d
y

 p
ro

d
u

ctio
n

. It is o
u

r co
n

clu
sio

n
 th

at w
h

ile
fro

zen
 fru

it can
 b

e u
sed

, it d
o

es n
o

t h
av

e th
e sam

e lev
el o

f flav
o

r an
d

 aro
m

a as fresh
 fru

it.
T

h
is resu

lt is co
n

sisten
t w

ith
 E

u
ro

p
ean

 p
ractice. T

h
erefo

re, w
e d

o
 n

o
t in

 g
en

eral reco
m

-
m

en
d

 th
e u

se o
f fro

zen
 fru

it fo
r p

ro
d

u
ctio

n
 o

f th
e h

ig
h

est q
u

ality
 sp

irits. W
e w

ill n
o
t

stu
d

y
 th

is issu
e in

 th
e u

p
co

m
in

g
 y

ear’s p
ro

p
o

sed
 research

.

T
o

 d
evelo

p
 a

p
p

ro
p

ria
te ferm

en
ta

tio
n

 co
n

d
itio

n
s. W

e h
av

e u
sed

 ch
am

p
ag

n
e y

easts fo
r

p
ro

d
u

ctio
n

 o
f b

ran
d

y
 w

ith
 ex

cellen
t resu

lts. T
h

ese y
easts ex

h
ib

it h
ig

h
 sp

eed
 o

f ferm
en

ta-
tio

n
 to

 av
o

id
 co

n
tam

in
atio

n
, ferm

en
tatio

n
 to

 d
ry

n
ess to

 en
su

re h
ig

h
est y

ield
, an

d
 req
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