
J
Detection of Incipient
Granulation in
Extracted Honey
by Jonathan W. White, Jr. and Jeanne Maher

Eastern Regional Research Laboratory 1
,Philadelphia 18, Pennsylvania

ONE of <themore vexing prob-
lems In honey processing liS
Ithe undesired granulation of

extracted honey. A great deal of
research has been done to eliminate
or at least delay this crystalltsatron.
The literature on honey abounds
with procedures recommended :to ac-
complish this, but It seems proper to
say that none is entirely satisfac-
tory. lit is not the purpose of this
article rto review or discuss these
methods, ,but rather to descrtbe a
simple device W1hl<ihmay be used by
the honey producer or packer to de-
tect early granulation in his product
so that appropriate treatment may
be' g1iven.
Honey Is supersaturated w~th re-

spect to one of Its sU!g1ar components,
dextrose. Like all supersaturated
solutions, lrt Is therefore unstable
and will tend to attatn a stable con-
ddtlon. For most honeys (those with
relatively low Ievulose-dextrose ra-
tios) this Is reached when a constd-
erable proportion of the dextrose
has cry-staUize,das dextrose hydrate.
TIllisgranulation may be 'starrted by
several 'conditions and is certainly
hastened ,by the presence of dex-
trose hydrate crystals in the honey.
't'hese ma.y resutt from accidental In-
troduction into Ithe honey or by

growth from so-called "primary
cl'lYstals."20ther things being equal,
a honey W1hichis free from visfble
dextrose crystals will remain liquid
longer than one which has been
"seeded," The most common meth-
od of eliminating 'such crystals is by
a heat treatmerut or the honey. Yn
order to provide margins of safety,
rathersevere heating processes have
been recommended for this purpose.
The actual amount of heating neces-
sary to destroy dextrose' hydrate
crystals in honey depends among
other ractors, on 'the quantity and
size of the crystals; but since there
has !beenno simple means of deter-
mining when all crystals have been
elirlmnBlt~,U is possible that consid-
erable oveeheatmg' may be done,
w1ith consequent damage to flavor
and color.
In laboratory studies of cystals

with the rnieroscope, they are exam-
ined With polarized light. Dextrose
hydrate crystals are vtslble under_
thesecondi'tlonl!! as ,bright objects
against a black background, which
makes them much more easily seen
in honey than with ordinary ligiht.
This offers a convenient and sensi-
tive means of detecting crystals and
has been used in 'the laboratory by
sQmejnvestigators2•3 studying crys-
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~e 3: Appearance of Honel' Sample
When Viewed bl' Polarised
Li.ht. The White Bpeeb are
De.troae Or;vat&laWhich Oould
not be Been bl' Ordin&r;y ~ht.

(U.S.D.A. photos by M. C. Audsley)

tatltzatton In honey. It Is obvious
that the microscope .jos not an essen-
tial part of such apparatus but :that
crysals could al '0 be detected using
polariztng units and the unaided eye,
except that the minimum size of
crystal that could be detected is
much larger.
Until a few years ago, polarized

llg'ht was a laboratory tool only. lit
Is now used In many W8 ys outside
the laboratory because a simple, In-

expensive way to produce pol&r1zed
Ught is available .• The material
sold under the name "Polarold"6 is
used In a vartety of waya to put
pola.1'>lzedIJghltto wor:k in ,the every
day wol'lld 8UCIh aa in 'sunglasses,
ca.m.era fUters, and other optical
eqUipment.
We have noted that simply by ob-

serving a sample of honey between
two pieces of such polarizing mate-
rial, suttably positioned, extremely
small amoums of nne crystals can
be detected. For ex.a.mple,to a thor-
oughly heated and cooled honey,
portions of flnely~l'}'lltalUzed (so-
called Oyc&-processed) honey were
added. These were tho r 0ugh I y
mixed and examined. A sample to
whteh had been added 0.004per cent·
of Ithis crystallized honey appeared
free of 'cry.stals to ,the naked eye, but
Ule crystals could.easily be seen with
-the lpolarlzlng untt, In fact, a single
crystal Ina jar of honey could be
easlilydetected if large enough to be
visifbleIto Itbe eye.
There are many ways tha.t an In-
expensive unit could be made for
this purpose. 'Dba: dr.awing in Figure
1 shows the essentials of such de-
vice. AU that Is required are a. Ught
source suitably shaded, and the two
I1gbt-polarlzlng units, properly ad-
justed for minimum I1ght transmis-
sion (greatest darkness), all mount-
ed on a frame. ~gure 2 Illustrates
the device In use.
As shown In Figlire 1 the Polar-

old6 is sandwiched between a piece
of clear glass and a piece of ground
or opal glass, which must be on the
side nearest the li:glhtsource. The
ground glass serves to diffuse the
light. The second, Polaroid, sand-
wiched between .two pieces of clear
glass, is mounted a 'Convenient dts-
tance from the first. The edges of
the "sandwich" are bound with ad-
he'Slvetape, In assembling the gtass,
care must be taken to avoid exces-
sive dust on the Inside surfaces,
stnce it W!lllbe visible when the unit



is in use. To reduce posstble dam-
age to the Polaroid film it might be
advisable to Interpose a piece of
heat-absorbing glass between the.
l1g'ht bulb and the first Polaroid.
For examination, the container of

honey is ,placed between the two
~heets of Polarokl and ,the light
turned on. Honey may be 'in nearly
any type of glass oontaJner, but
must be fairly transparent. If the
honey la too dark in color a piece of
gIass 'may 'be dipped in tt and ex-
amined in 'bbeinstrument. Honey In
retail glass containers may be ex-
amined routinely before labelling.
FIgure 3 shows a sample of honey as
VtelM!dIn the deV'ice.' The LIghtspots
are crystals. In tbfs pal't1ou1ar B8dJl.-
\!tIe.no crystals coukl be seen by oe-
dinary ,vlsuaJ' examil1tll.tlon. Other
materl8Js In honey are also Visiblein
this device but experience makes It
easy to 'distinguish them from dex-
trose crystals. The crysta'lsare
regular, flart: platelets or needlelilke
objects, while dust particles which
may be present are tilJ"elldlikein ap-
pearance. Other masteI1als which
may Include pollen grains and wax
particles appear as tiny points of
light. too small for their shape to be
discerned.

The absence of crystals vtslble In
this apParatus Is of: course not a
guarantee that the honey will not
eventually granulaste since macro-
SOQplcaJllysmalicrystals can bring
8Jboutcrystalllzatlon, and other fac-
tors enter, ,I:!utelimination of visible
crystaLs should be 01' considerable
value in this regard. Honey showing
crytals when observed by polarized
tight should be reprocessed to avoid
early granulation. It' Is not claimed
that there is anything especially new
In rthis,application of polarized I1ght,
but tnbrlng.ing It to the attention 'of
:tJhehoney 1ndwtry it Is hoped that
it might be of benefit to ,them.
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