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A 100-g Laboratory Corn Wet-Milling Procedure
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A 100-g laboratory corn wet-milling procedure was developed in formed during the same week, and 0.60% when replicates were performed
order to reduce sample size and labor time requirements for determining weekly during the course of a year. In a properly equipped laboratory,
the milling characteristics of corn samples. The procedure gives starch the procedure can be performed at the rate of 40 samples per week using
yields statistically similar to those of a 1-kg laboratory procedure with a three trained personnel.
standard deviation in replicates of 0.36% when the replicates were per-

The feasibility of corn wet-milling facilities processing specific
hybrids of yellow dent corn rather than mixed hybrid commodity
corn has been enhanced by the use of biotechnology and genetic
engineering in corn hybrid development. Identification of better
wet-milling hybrids has been limited, in part, by the slow speed
of widely used analytical milling techniques.

The milling quality of corn (millability) can be evaluated by
using laboratory-scale milling procedures (Dimler et al 1944,
Watson et al 1951, Watson et al 1955, Zipf et al 1959, Anderson
1963, White et al 1990, Steinke and Johnson 1991, Eckhoff et al
1993, Wehling et al 1993) that require samples of 300-1,500 g
and are labor- and time-intensive. The amount of labor and time
required often limits the number of experimental runs per analyst
to four to six samples per week for procedures when mass bal-
ances are performed. To fully utilize the new hybrid development
techniques, seed companies and wet millers need to evaluate a
large number of samples in a short time to meet the decision-
making requirements of current production procedures. There is a
need for a laboratory-scale milling procedure that would be faster
than the current laboratory procedures and that will utilize smaller
amounts of corn (preferably 100 g or less).

The Pelshenke and Lindemann (1954) method mills 100-200 g
of corn but is more complicated than the 300-g to 1-kg sample
size procedures traditionally used. Germs are recovered from
steeped corn by hand-dissection, which increases the time
required to process the sample and also does not yield any infor-
mation regarding the ease of separation of the germ or the ability
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of the germ to withstand mechanical forces. The procedure also
requires the use of two centrifugation and washing steps before
starch tabling, as well as two fiber washing steps. The procedure
also lacks information on many details important to the use of the
procedure, including the table slope, the amount of water used in
each step, the rate of water addition on the starch table during
final washing, and the specific gravity of the starch-protein solu-
tion before tabling. Although the Pelshenke and Lindemann pro-
cedure only uses a 100-g sample size, it is as time-consuming as
alternative laboratory procedures. The procedure has a high
degree of precision with a starch yield standard deviation of 0.2%
at a starch yield of z69%.

The goal of this study was to develop and evaluate a 100-g
sample size laboratory wet-milling procedure that incorporates
aspects of the Pelshenke and Lindemann (1954) method but can
be performed routinely with greater speed and similar precision.

METHODS AND MATERIALS

Description of the 100-g Wet-Milling Procedure
Steeping. Samples (wet weight) of corn (100 g) are placed in

500-ml Erlenmeyer flasks with 180 ml of steep solution and
steeped in a 520C water bath with no stirring or recirculation of
the steep solution. Accurate measurement of the initial moisture
content is critical for estimation of initial dry weight and is meas-
ured in triplicate using the 103'C, 72-hr forced-air oven proce-
dure (AACC 1983). The length of steep time can be varied with
24 hr of steeping considered practical for maintaining a daily
milling regime. The steep solution contains 2,000 ppm sulfur
dioxide and 0.5% (w/w) lactic acid, although the level of sulfur
dioxide and lactic acid can be adjusted.

At the completion of steeping, the steepwater is drained into a
250-ml graduated cylinder, and the unabsorbed steepwater vol-
ume is measured. The steepwater is dried for determination of
solids using the two-stage drying procedure (AACC 1983). The
two-stage procedure is preferred over a single-stage drying
method because of the high percentage of water to be evaporated.

First grind. The steeped corn is milled in an equal volume of
water using a Waring type blender (Dynamic Corp. of America,
New Hartford City, CT) equipped with a 1-L glass container (jar)
and stainless steel blades that have been ground to a radius edge.
The blades are 6.3 cm long, 0.3 cm thick, and 1.0 cm wide with a
pitch of =40°. The blender is equipped with a tachometer to
monitor the rpm of the blades and is controlled by a variable
transformer to maintain 7,500-7,600 rpm. The control of the rpm
is important because the blenders vary as to the rpm at which they
would operate under identical load. Control of the rpm also com-
pensates for the natural loss of power as the blender ages.




