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jjection - Research Findings

was introduced into the

little was initially known about the
“mechanisms by which Al worked or the

1mpa ts on chemistry, quality, and flavor of
maple syrup produced with Al

= No guidelines for use
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led maple syrup

arch included field surveys, laboratory
lies, and evaporator studies

provide an overview of the key results, and to
point out where results were similar, and
where they were not
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an encompass the wide range
| among maple producers

I study has different objectives and is
: ed to answer a limited number of
stions

R ugh results may sometimes appear to be
contradictory, perceived differences can
usually be explained by the experimental

design employed to answer a specific question
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ion (in the maple industry) is the forced
tion of air through a series of perforated pipes
in the boiling sap of the front and/or back
waple syrup evaporator.
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MITTANCE (Color)

studies indice

| trong effect of Al on
- of maple syrup

up is significantly lighter in color than
) produced without Al

= Lightening is greatest in early to mid-season,
~ and reduced or absent in late-season




 deterioration of both Al and non-Al
| s proceeds at the same rate for a given
type of container
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ade with Al has a lower pH
ithout Al

rere observed from

argest difference
to-mid-season

ases, pH of syrup made with Al was
the established range of pure maple



e tendency for Al syrup to have slightly
ed levels of invert sugars

| of invert sugar levels did not fall
~ outside the range documented for pure maple

syrup



entrations of minerals and metals was
1 the ranges of pure maple syrup
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D COMPOSITION
vel study, Al reduced levels

s in five other organic
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JMPOUND COMPOSITION

poratory-level study, Al syrup had
ficantly lower le els of syringaldehyde
ency for higher levels of vanillin with Al
ferol content did not differ

@ Overa phenolic acid content decreased when
- Al is used

= Decreases more important at end of season



Alralnje.

adant activity

oxydo-reduction) potential
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ACTORS

-ator level stu indicate

fference in defoamer requirement
ference in scale deposition

ference in sugar-sand production

-. = Reduced temperature profiles throughout the
~ evaporator when Al is employed



AN ection - Research Findings

LATILE COMPOUNDS

ple flavor wheel, and Quebec’s
lity grading system)
rey = tendency for 1r

ial standardized ¢

nore foreign off-flavors

oratory scale = increased vanilla flavor with
ictions in other flavor attributes

atory scale = Al produced twice the number
of unidentified origin off-flavors (VR4)

@ Similar results with parallel study in industrial
evaporator
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ATILE COMPOUNDS

| evporatorstu es
ry analysis by maple industry panel according
nont Maple Syrup Standards)

evidence of increased frequency of
lavors

Total concentration of volatile compounds
significantly greater in Al syrup

@ Several volatiles typical of maple syrup were
significantly reduced or absent in syrup produced
with Al (lighter syrup)




 as long as adequate food safety
-s and manufacturer’s operating

O approiate air uptake positioning,
" m appropriate materials for contact with food.
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[ECHANISMS OF AT ACTION

e physical and chemical reactions involved
aple syrup production are very complex
10t well understood

‘Dom inant mechanisms are a result of the
‘interplay of caramelisation and Maillard
processes and polymerization of phenolics

m Al may affect these processes in several ways
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CHANISMS (continued...)

More than one mechanism may be operating
simultaneously. Importance likely varies with
specific conditions
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nstrated:

uction of colo: avor development: lower
ing temperatures, as well as the alteration of maple
1emical components through oxidation reactions.”

™ ‘processing conditions may favor one mechanism
over ther, although these mechanisms could all be

- operating simultaneously. No one mechanism can be
~expected to explain the full spectrum of phenomena
observed, given the range of equipment set-ups and
operating conditions that exist in the field.”



__ 2d to fall within the normal
limits of composition of maple syrup®, they
dedly skewed towards lighter colored syrup
derably less developed taste.”

" Limited to some of the compounds analyzed in the studies (sugars, organic
acids, minerals and metals).
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