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Taro (Colocasia esculenta (L.) Schott) flours were prepared from taro
corms of Bun-long, Dasheen, Hawaii Red (Lehua), Hawaii White, and
Niu'e varieties. Starch contents of the flours varied from 73 to 76% as
determined by enzymatic analysis. Starch yields of the flours varied from
51 to 58%. Nitrogen contents varied from 0.33 to 1.35% and from 0.014
to 0.025% in the flours and starches, respectively. Taro starches had
irregular, polygonal shapes and small granular sizes. Among the five
varieties, Bun-long starch had the smallest average diameter (2.6 Mm),
whereas Dasheen starch had the largest (3.76 tim). Amylose contents
in these five starch varieties varied from 18 to 22% as determined by
iodine affinity and from 19 to 24% as determined by gel permeation
chromatography. Molecular sizes of the taro amyloses at the peak of
gel permeation chromatography ranged from degree of polymerization
(DP) 150 to 550. Branch chain lengths of the taro amylopectin varied

Taro (Colocasia esculenta (L.) Schott) is a tropical tuber crop
and is cultivated widely in many countries, including the United
States. Taro is a major crop of the islands of Hawaii and Samoa.
In Hawaii, taro is cultivated in both wetland and dryland con-
ditions. Native Hawaiians grow taro in wetland for the preparation
of poi (taro paste). In addition, taro also has been used in baby
food, taro chips, taro bread (Moy and Nip 1983), and taro sorbet
(Hong and Nip 1990).

Taro has been reported to have 70-80% starch (dry starch basis,
dsb) (Payne et al 1938, Tu et al 1979) with small granules
(diameters between 1.4 and 5 ttm) (Amin 1955, Sugimoto et al
1986). Taro also is rich in gums (mucilages). Up to 10.7% crude
taro mucilages can be extracted from taro corms and tubers with
boiling water (Gaind et al 1968). Purified gums (100 g) also are
isolated from fresh taro corms (1 kg) (Taki et al 1972). Drum-
drying properties and storage stability of tropical fruit-taro
mixtures were reported by Nip (1979a,b). The use of crude taro
gums as binding and emulsifying agents has been studied by Gaind
et al (1968, 1969). Because of its small granular size, taro starch
has been considered a good filling agent for biodegradable
polyethylene film (Griffin and Wang 1983, Lim et al 1992) and
as a fat substitute.

Some chemical and physical properties of several varieties of
taro starch, such as Dasheen, Bun-long, Engler, Ishikawa-wase,
and Takenokoimo, have been reported (Goering and DeHaas
1972, Higashihara et al 1975, Sugimoto et al 1986). Higher pasting
and gelatinization temperatures of taro starches compared with
those of other small granular starches, such as cow cockle, catchfly,
and pigweed starch, were reported by Goering and DeHaas (1972).
Amylose contents of Ishikawa-wase and Takenokoimo taro starch
were reported as 13.5 and 10.8%, respectively (Sugimoto et al
1986). Developmental changes in starch properties of taro starches
were reported by Sugimoto et al (1987). Taro starch was found
more susceptible to pancreatin hydrolysis than other tuber and
root starches (Sugimoto et al 1979).

In this study, five varieties of taro flours, Bun-long, Dasheen,
Hawaii Red (Lehua), Hawaii White, and Niu'e, were investigated.
Chemical structures and physical properties of the flours and
starches, including the starch contents and starch yields of the
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from DP 16.8 to 18.4 and from DP 37.2 to 40.5 for short and long
branches, respectively. All five starch varieties gave an A-type X-ray
diffraction pattern. The taro starches contained 0.23-0.52% lipid and
0.017-0.025% phosphorus. 31P-nuclear magnetic resonance spectra
revealed that the phosphorus in the starches was in the form of phosphate
monoester derivatives. The onset gelatinization temperatures of the taro
flours varied from 72 to 790C, whereas those of the taro starches ranged
from 69 to 740C. Retrogradations of the starches and the flours, as
measured by their enthalpy changes, appeared to be more severe than
that of corn starch. Taro starch pastes had significantly higher viscosities
than their flour counterparts. Among the varieties, Hawaii Red and Hawaii
White starches had the highest peak viscosities, whereas Bun-long starch
had the lowest. Both starch and flour pastes set to weak gels.

flours, amylose contents and molecular sizes, amylopectin branch
chain lengths, lipid and phosphorus contents, morphology, X-
ray diffraction patterns of the starches, protein contents (as
nitrogen), thermal properties, retrogradation rates, and pasting
and gelling properties of both flours and starches, are reported.

MATERIALS AND METHODS

Porcine pancreatic a-amylase was twice crystallized, and
Aspergillus niger glucoamylase was lyophilized. Both enzymes
and crude a-amylase from Bacillus species were purchased from
Sigma Chemical Co. (St. Louis, MO). Pseudomonas isoamylase
was purchased from Hayashibara Shoji, Inc. (Okayama, Japan).
Bio-Gel P-6 and Sepharose CL-2B gels were products of Bio-
Rad Laboratories (Richmond, CA) and Pharmacia Inc.
(Piscataway, NJ), respectively. Pullulan molecular size standards
(Shodex P-82 standard) were purchased from Waters (Milford,
MA). Other chemicals, all reagent grade, were used without further
purification.

Preparation of Taro Flour
Corms from the five varieties of taro-Bun-long (from Hawaii),

Dasheen (Hawaii), Hawaii Red (Lehua, Hawaii), Hawaii White
(Hawaii), and Niu'e (American Samoa) were used to prepare
taro flours at the Department of Food Science and Human
Nutrition, University of Hawaii, Honolulu.

Corms were washed to remove surface soil. The corms from
all varieties except Dasheen were hand-peeled and trimmed to
remove the skin and defective parts. The Dasheen variety was
peeled with an abrasive peeler and hand-trimmed because of small
corm size. After peeling and trimming, the corms were cut into
smaller pieces before slicing with a Cuisinart food processor
equipped with a 0.1-cm ultrathin blade. The slices were dried
on perforated trays by using a mechanical convection oven (600 C
for 20 hr). The dried slices were ground into flour using a Cross-
Beater mill (Glen Mill Corp., Maywood, NJ) equipped with a
0.5-mm screen. The flour was then packed and heat-sealed in
laminated bags of about 1 kg each.

The bags were transferred to the Department of Food Science
and Human Nutrition, Iowa State University, Ames, for starch
isolation and for physical and chemical analyses.

Analysis of Starch Content in the Taro Flour
Taro flour (about 50 mg, dsb) was suspended in 90% dimethyl

sulfoxide (3 ml) and boiled in a water bath at 960C for 1 hr.
After cooling, methanol (lOX) was added to precipitate the solid.
The mixture was centrifuged, and the supernatant was discarded.
A phosphate buffer solution (pH 6.9, 0.1M, 3 ml) and porcine
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