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Angrract. — A Llires minute homogen-
ization ol corn pith tissue killed in 89
per cent sthanol and stored for twenty
four hours, extracted about 39 per cent
of the total sugars, This high level of
extraction was consistent in Yive sam-
pling dates  heginning  before  fassle
elongation and eading two months after
gilking. Centrifugation of the lead pre-
cipitale wobtained during the clearing
gtage of sngar analysiz decreased the
tinme roguired per sample by elimina-
tion ol fiifration and washing of the pre-
cipitato,

Traditional methods for exiract-
ing sugar from. plant tissue involve
laborions peocednres using cither a
Soxhlet extractor or repeated extrac-
tion of the tissue with 80% ethanol,
deeantation of supernatants, and
ecombination of rvesulling fraetions
{Associalion of Official Agricultural
Chemists 1943, 1960; Looms, 1926,
1935; Paech and Tracey, 1933).
Thomag, et al {1949) have reported
that sugar ean be extracted from a
wide variely of plant tissnes by
grinding them in a Waring Blendor
with 200 ml of 70% ethanol for seven
minutes, Thiz procedure was ve-
ported to be ag good as the A.O.AC,
method.  However, Thowmas, of al
sampled voung suceulent plants and
no evidenece was presented that sugar
could be extracted as easily at other
stuges in the Jife evele. Further-
tore, they did not work with eorn
stalk tissne. Pappelis (19577 found
that more than #7% of the reducing
sugars (measured as glueose) amd
nearly 1005 of the sucrose {suerase
hvdrolyzable traction) eould he ex-
tracled from entive internode tissue
of mature corn killed in 80%% ethanol.
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stored for four to six months and
homogenized for four minutes in
fresh, hot ethanol nsing an Omni-
mixer. Chemical analysis of aliguots
from combined filtrates and original
killing fluid and from the extraets
of the rvesidues (vollected aftor 36
honrs of Roxhlet extraclion) were
wsed to determine ithe per cent ex-
tracted by the Ommimixer. The
length of tune required alter killing
to obhtain this level of extraction was
uot ageertained. This paper presents
data to: determine the fime required
after killing for a high level of ex-
traction using a three minute ho-
mogenization period; elininate the
filtration step in clearing: and, de-
termine the reliability of this metliod
for oxtraction of sngars from stalk
pith tissue at various stages of ma-
turity.

Marimang Axnnp Murnons

Seeds ol eorn (Hew mays 1) var.
Wx38-11 were planted on  the
Houthern Hlinois Tniversity Agrono-
my Farm May 21, 1962, Samples
were taken at five thnes during the
rrowing season and represented vari-
ong slages of grow:h. Approximately
0% of the planis had one or more
incheg of silks exposed on July 30.
Slalk wamples, always collected at
noon, consisted ol the lirst through
the sixth fully clongated internodes
above the wuppermost brace roofs,
The six internodes. were removed to
exclude all nodal {issuc and a longi-
tudinal eylinder of pith tissne was
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Tapne 1~ -Per cent of sugar extractod by use of the Waring Blendor,
Per ¢ent recovery
Datie of Hours Redncing Sucrose Total
gample after SUZAr sngar
colleetion killing
July 100 ...... e 0 499.0 1000 99.1
24 100.0 96.5 99.6
481 100.0 48.2 99,6
July 221 oo o .. 0 98,0 985 981
24 492 100.0 9.3
August T2 ... ... L., 0 98.4 6998 1.5
24 GE.0 1000 ung
Sept. 62 ..., ... ... ... [} 33.6 9.8 39.0
24 9R.0 699.6 98,4
et T2 0 e { 96.40) 99.6 G9.4
24 47.0 99,2

99.6

L Average of & Replicatos.
2 Average of 5 Replicales.

BOm subseguent sumpling dates, 48 and 72 hour

24 hour cxtractions.

removed along the central axis using
a eork borer 1 em in diameter. BEach
eylinder was cut to 6 em lengthg,
and then into six pleces, each 1 em
in length. Each of these six picees
were placed Into separate storage
jars together with 50 ml of boiling
80% ethanol. This procedure pre-
vided for vamples of tissue from the
upper to the lower internodes in each
of the six jars. Tt was repeated with
tissue from additional plauts until
each of the six Jars containcd from
10 t0 15 segments. Twenty-four such
jars were preparved on cach date. Six
of the jars were sclected randomly
for each treatment in which the tissue
was homogenized immediately, 24, 48,
oir T2 hours afier killing. In eaell,
a quantitative transfer was made
into a Waring Blendor with a final
volume of about 150 ml of 80%
ethanol (room temperaturc). The
tisse was homogenized at high speed
for three minuies with a stop after
one or Llwo minutes to allow the sides
of the blendor jar to be washed down
with more aleohol. The slurry was

extractiong were not siznificantly greater than the

filtered through Whatman No. 1 filter
paper on & DBuchner funnel. The
blendor jar and residue were rinsed
five times with 80% ethanol, and the
filtrate so obtained was returned fo
the original sample jar after dilution
to a standard volwme. The tissue
residucs and filter paper were placed
in a Soxhlet cxtractor with S04
ethanol and extraction allowed to
procecd for 36 hours. Soxhlot ex-
tracts were eolleeted and diluted to
volume.

Suitable alignols of ethanol from
the homogenized sample or Soxhlet
extrael were cvaporated almost 1o
dryness, diluted to 50 mi with dis-
tilled water, and cleared aceording to
the method  deseribed by Toomis
(1926}, After 10 minutes, 10 mi of
dibasic potassinm phosphate (125
per liter) were added to precipitate
the excess lead and the solution was
brought to a volume of 100 ml. The
precipitate was removed lrom sus-
peesion by eentrifugation at 3000
rpmw Tor Tour minrtes.

Reducing sugars were analvzed ac-
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eording to the method deseribed by
Hassid (1937), and are reported as
glueose. Sucrase was prepared ac-
gording to the method deseribed by
Lipomis and Schull {(1937) and, fol-
lowing hydrolysis, added reducing
sugar was determined and ealenlated
2% SUCrose.

ExPERIMENTAL HESTLTE AND
Drsovssion

The data for sugar extraction arve
presented in Table 1. The grinding
procedure cxtracted over 99%, of the
tolal sugar afisr 24 hours in the al-
rohol, The extraction never exceeded
99.6% for total sugar, even at 72
hours after killing, Fvidently, 1here
was a small amount of sugar which
could not he extracted by grinding
and ringing of the residues on the
funnel that eonld be removed from
the residues by 36 hour Soxhlel ex-
traction. This hizgh degvee of extrace-
tion was congislent throughout the
ztudy which ireluded young suceu-
jent tissue of the stalk prior to tassle
formation to dry stallt samples,

The advantagze of this system over
others lies in the redueed amount of
extraclion and handling time re-
quired per sample. In addition, col-
fecltion and killing of tissue in vou-
fine studies with many samples can
be follvwed in 24 hours by the extrac-
tion step.

Although the evaporation of aleo-
hol from sample alignots was com-
pleted as deseribed, another time-
saving slep was incorporated in the
closring procedure. Filtration and
waghing of the lead phosphate pre-
cipitate obtained from deleading,
which reguired much bench space
and time, was eliminaied by centri-

fugation of the precipilate. The pel-
let of the precipitate did not include
any Soxzhlet extractable sugar and
oceupiad less than 1 ml of volume,
The cleav supernatent was decanted
and aliquots for reducing sugar and
snerase hydrolyzable sugar were
processed according to the normal
procedure.
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