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The cause of ‘‘buddy” flavor in
maple sirup is not known; but since
the flavor appears at the end of the
sap season when maple trees come
out of dormancy, this characteristic
flavor has been associated with the
physiological changes that occur in
the trees as the buds begin to swell.
“‘Buddy”’ flavor cannot be detected
in sap from budding trees, but it be-
comes noticeable in the steam and
sap concentrate during the manu-
facture of sirup. The occurrence of
this “‘buddy’’ substance imparts a
very disagreeable flavor to the sirup
that makes it unpalatable and unsal-
able. Thus, ‘buddy’’ flavor marks the
end of the sap collection season for
the maple producer and presents

1. “Buddy” sirup is unfit for
sale as table sirup according to Fed-
eral and State specifications. (1)

2. Late runs of good quality sap
can be lost by the sap producer who
removes his sap collecting equip-
ment in anticipation of the appear-
ance of ‘buddiness.”

3. Sap from only a few early leaf-
ing trees will, when mixed with a
large pool of normal sap, cause its
spoilage since a minute quantity of
“‘buddy’’ substance added to sap is
sufficient to produce a ‘“‘buddy” fla-
vor in the resulting sirup.

4. The producer or central pl-
ant operator who produces *‘bud-
dy’’ sirup suffers a substantial
economic loss.

Early warm weather during the
1955 maple season brought to the
attention of .sirup producers the
economic losses which can result

from the harvest of quantities of
““buddy’’ sap. Sirup producers be-
came aware of the need for a me-
thod to remove the ‘‘buddy’’flavor
from sap and sirup, thus salvag-
ing materials which would other-
wise be lost to them. Since 1955
the problem of salvaging‘‘buddy”’
sap and sjrup has been investi-
gated at the Eastern Regional Re-

‘search Laboratory of the U.S.

of Agriculture at
ia; and as a result of

a laboratory confirmed
data of the Ohio State

amino acids are implicated in the
formation of ‘“‘buddy’’ flavor. This
being the case, it was reasoned
e amino acids could be

resulting si

“buddy flavor. The

simplest

‘method by which these amino acids

could be removed without altering
other properties of the sap was by
fermentation.

The salvaging of a ‘“buddy”

maple sap or sirup by fermentati
was successfully accomplished by
the Maple Investigations group of
the Philadelphia laboratory. In 1956,
Naghski, Reed, and Willits (2) ob-
served that fermentation of maple
sap has a marked effect on the
flavor and color of the sirup. Fur-
ther investigations reported by Wil-
lets, Frank and Bell (3) showed
that the flavor and color of maple
sirup can be enhancedby fermenting
the sap with microorganisms, Pseu-
domonas geniculata. This led to the
investigation of the effect of con-
trolled fermentation with this or-
ganism on ‘‘buddy’’ sap and sirup.
In 1961, Wasserman and Willits (4)
reported the successful conversion
of “‘buddy’’ maple sap into a mar-
ketable maple sirup by fermenting
the sap with Pseudomonas geni-
culata. The sirup made from the
fermented sap was dark amber in
color and had a typical maple flavor
without any ‘‘buddy” off-flavor~
This fermentation was carried ot.
on a laboratory scale, and the ap-
plication of this process on a large
scale remained to be done.

In 1963, a pilot scale fermenta-
tion of commercially produced ‘“bud-
dy’’ sirup was made using the equip-
ment of a central sap evaporator
plant which had received a large
shipment of ‘“buddy” sap. The
““buddy’’ sirup was diluted, inocu-
lated with a pure culture of Ps.
geniculata and fermented. The fer-
mented, diluted sirup was then
evaporated to sirup in commercial
equipment. The sirup produced was
free of ‘‘buddy’’ flavor and was
dark in color. Unfortunately, a con-
taminant was introduced which re-
sulted in the production of a ropy
sirup.

This experiment was repeated at
the end of the 1965 maple sap season
using the storage and evaporating
facilities of a central sap evapor;
tion plant. This experiment varied



‘>m the previous fermentation in that
sap in which “buddiness’’ had been
letected was used rather than dil-

ated “buddy” sirup. The “buddy’’ -

flavored sap was detected by evapor-
ating two gallons from a suspected
shipment of sap to sirup density in a
candy kitchen steam kettle and tast-

ing the product. A 3000 gallon tank
nounted beside the evaporator house

was used as the sap fermentor. To

:liminate the danger of fermentation
>y adventitious microorganisms, san-
itary precautions were taken at all

stages of the experiment. The tank
was washed and then sanitized with
a 10% hypochlorite solution which

was completely drained before the

:ank was filled with 2500 gallons of
‘he “buddy’’ sap. The microbial pop-
ulation of the “buddy’’ sap was re-

Juced to a very low count during the
filling operation by pumping it through
:wo Aquafine* ultraviolet water puri-

fication units at a rate of 8 gallons

ser minute. Each unit was fitted with

iwo 30-watt germicidal lamps around
which the sap flowed in a % inch
layer. The exposure of the sap micro-
organisms to the actinic rays from

the ultraviolet lamp resulted in the

reduction of the population of these
organisms to a very low level (es-
sentially sterile). The sap was then
inoculated with 6 gallons of a 48-hour
sap culture of Pseudomonas geni-
culata, strain no. 4, containing
7 x 10 (5) cells per ml. The inoculum
was added to the sap as it was being
pumped into the tank. During the in-
cubation period of 48 hours at 50°-
60° F. (avg. daily temp.), 2-gallon
samples were taken at 8 hour inter-
vals and evaporated to sirup density
in a candy kitchen steam kettle. These
were-taste tested for “buddy’’ flavor.

After 48 hours incubation, the ‘‘bud-
dy”’ flavor was no longer detectable
in the sirup obtained from the two
gallon sap samples. The 2500 gallons
of fermented sap were then converted
;ﬁio a standard density sirup using
commercial maple sap evaporators.

had no detectable “buddy” flavor,

This sirup was u{dium amber in color,

and was of acceptable commercial

grade.
If sirup has

been made inadver-

tently from “buddy” sap, the salvag-

ing of the maple
of the *‘buddy”

sirup by the removal
flavor not only re-

covers processing costs but adds a
little to exporator plant income. By

the same token,

dy”’ sap already

conversion of “bud-
harvested to a sal-

able product converts loss to profit

for the sap prEducer.

would be to the

However, it
dvantage of the sap

producer to avoid the reprocessing of

sirup by detect
it first appears

ing ‘‘buddiness’’ as
n the sirup and then

fermenting the unprocessed sap be-

fore it has been
Since
from physiologil

“buddiness’’

evaporated to sirup.
in sap results
cal changes in the

trees, it may occur at any time during
the sap seasol. The production of

““buddy” sap e
is not typical,
occur. Therefore

be on the alert
quick test for t
dy”’ flavor in

ly in the sap season
but it can and does
, the producer should

for its presence. A
e detection of “bud-
ple sirup has been

developed. (5) |When the ‘‘buddy”
flavor is detected, the producer will
have to be prepared to ferment the
sap or sirup. Tanks used for fermen-
tation must be thoroughly cleanedand
sanitized. The unprocessed sap must
be pasteurized |or sterilized using
ultraviolet light or heat (boiling);
and inthe case of sirup fermentation,
the water used [for dilution must be
free of microbial contamination. If
this is done, the fermentation can be
camried out successfully.

The remaining problem is to dev-
elop methods for the commercial
peoductions of | the Pseudomonas
geniculata, so that the organism can
be Teadily available to the maple
sirup producer on a day-to-day basis
in such form that he will be able to
recover “buddy”” stored sap and
sirup. The urgency of the solution

to this problem is magnified by the
gain in numbers of central sap evap-
orator plants, because these plants
must obtain their sap from a large
number of sap producers, some of
whom may have woods conditions fav-
orable to “buddy’’ sap production.

*Mention of company or trade name
does not imply endorsement by the
Department over others not named.
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