vealed by x-ray and photomicrographic
techniques, is related to yields of head
rice, color, stability to oxidation, and
nutritive value.
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Determination of Moisture in Chocolate

K. G. SLOMAN, EMANUEL BORKER, and M. D. REUSSNER
Central Laboratories, General Foods Corp., Hoboken, N. J.

RAPID, precise, and accurate
method was needed for determining
moisture in chocolate. Oven-drying
methods require too much elapsed time,
and distillation methods are not satisfac-
tory at moisture levels normally en-
countered in chocolate. Therefore, the
the Karl Fischer titration was investi-
gated.

Kentie and Barreveld concluded that
Karl Fischer titration is the fastest and
best method for following water content
during processing (7), but presented no
data on its accuracy.

The Karl Fischer reagent used in this
laboratory is that suggested by Seaman
et al. (3). The conventional Fischer
reagent is split into two parts: Reagent
A containing methanol, sulfur dioxide,
and pyridine, and Reagent B containing
iodine and methanol. Sodium tartrate
dihydrate is used to standardize the
reagent (2). In the work reported, both
the Fisher Titrimeter and the Beckman
Aquameter were used for the titration.

Water is extracted from the chocolate

sample by heating with methanol just to
boiling, cooling, adding Reagent A, and
after 10 minutes titrating with Reagent
B. When samples were extracted at
room temperature with methanol or
Reagent A, the values were low. A
longer boiling time did not increase the
amount of water extracted.

To show that added water could be
recovered, several experiments were per-
formed in which water was added to
chocolate and determined by Karl
Fischer titration. Some difficulty was
encountered in quantitatively adding
water to the chocolate. Melting the
chocolate at 70° C., so that the water
might be beaten into it, caused the loss of
some water, even in a closed (though not
hermetically sealed) system. However,
gravimetric determinations before and
after addition of water gave a good meas-
ure of the amount of water actually re-
tained in the sample.

Five experiments using the gravimetric
measure of water added showed that the
recovery ranged from 90 to 1179 of the

Table I.

H:O in Original, Found Grav.,

Expt. o %
A 0.98 +0.33
+0.76
B 0.65 +0.43
+0.80
C 0.82 +0.40
+0.86
D 0.52 +0.37
—+1.18
E 0.60 +0.41
+0.94

Recovery of Added Moisture in Chocolate
Change in H,O

Recovery Based

Total H:0, % on Total H,O in

Caled.® Found K.F. Sample, %
1.31 1.40 107
1.74 2.04 117
1.08 1.00 93
1.45 1.31 90
1.22 1.22 100
1.68 1.71 102
0.89 0.91 102
1.70 1.68 99
1.01 1.02 101
1.54 1.53 99

¢ Calculated from original H.O content by Karl Fischer and gravimetric change. All
values are duplicate determinations obtained 1 day after moisture addition.
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total water present in the sample, when
the sample was analyzed on the same
day as prepared or the day following
(Table I). The standard deviation for a
single determination, calculated from the
duplicate determinations represented in
Table 1, is +=49 of the moisture value,

Proper sampling of chocolate is also a
consideration in determining moisture.
One experiment showed a moisture
gradient as follows in a bar 1 inch thick,
but additional data are needed to estab-
lish the normal moisture gradient in bar
chocolate.

Water, %
Skin, !/ inch thick 1.13
Inner layer, '/ inch down 0.55
Center !/, inch 0.62

In order to eliminate the effect of
surface moisture, it is advisable to re-
move the outer skin and chip the re-
mainder of the bar to get a homogeneous
sample. The best method of obtaining a
representative sample is to melt the
sample in an oven at 50° C., stir, and
then sample, but this takes longer than
shaving and chipping. No moisture was
lost after several hours at 30° C. in a
closed container.

As the results found in two laboratories
in different sections of the country were
in agreement, no correction for the effect
of humidity seems necessary.
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