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STRUCTURE/JOB’S TEAR/EXTRUSION/AUTOCLAVE/STARCH FRACTIONS/

ANTIOXIDANT PROPERTIES

The structure of Job’s tear (Coix lachryma-jobi L.) grain, white husk and black

husk, was studied using a stereo microscope and scanning electron microscope which
showed that it was round and oval in shapes. The germ was entrapped in the
endosperm and contained approximately one third of the whole grain. The whole grain
flour was obtained from dry milling of polished Job’s tear. The degermed flour was
manually prepared and the starch was isolated from degermed flour. The protein
and fat content of white husk Job’s tear were greater than those of black husk Job’s
tear : 13-17% and 4.5-5.5% respectively. The protein content of whole grain flour and
degermed flour was not significantly different (p>0.05). The starch fractions of Job’s
tear, which included rapidly digested starch, slowly digested starch, resistant starch,
yielded 10-16%, 36-45% and 39-52%, respectively. The antioxidant properties of
Job’s tear : total phenolic content, DPPH radical scavenging, reducing power and
coixenolide generated 7.33-8.18 mgGAE/g, 5.40-7.53%, 2.56-2.88 and 0.02-0.53 pg/g,
respectively. The Job’s tear starch exhibited an A-pattern of X-ray diffraction. A

scanning electron micrograph showed that the Job’s tear starch granules were round



and polygonal in shapes. The starch granule size of Job’s tear was 11.68-12.29
micron. The average chain length of amylopectin of Job’s tear was degree of
polymerization 20.78-21.01. The gelatinization and retrogradation properties of Job’s
tear were monitored by Differential Scanning Calorimetry. The gelatinized temperatures
of Job’s tear were 63-82 °C. The retrogradation behavior of Job’s tear occurred after
storage for 39 days at 4 °C. From a Rapid Visco Analyzer, the peak viscosity and
breakdown of white Job’s tear were greater than those of black Job’s tear. The
swelling power of black Job’s tear starch (BS) was higher than that of white Job’s tear
starch (WS) and the solubility of BS was lower than that of WS but the opposite

results appeared in the whole flour and the degermed flour.

The effect of thermal processes, extrusion and autoclave, on the chemical and
physicochemical properties of white husk Job’s tear flour was studied. The extrusion
parameters were the feed moisture of 20%, 35%, 50% and the barrel temperature of
90, 120, 150 °C with screw speed of 150 rpm and the autoclave times were 15, 30, 45
and 60 min at the temperature of 120 °C. As compared to the native Job’s tear flour,
the extrusion and autoclave processes increased water absorption index and water
solubility index but decreased slowly digested starch and pasting profile. However,
they did not significantly affect the resistant starch content. The extrusion and
autoclave processing destroyed the semi-crystalline structure of Job’s tear flour as
investigated by X-ray diffraction. The antioxidant properties, total phenolic content, of
the processed Job’s tear flour decreased when compared to the native Job’s tear flour.
DPPH radical scavenging activity and reducing power of the processed Job’s tear
flour and the native Job’s tear flour were not significantly different (p>0.05). The

coixenolide content depended on processing methods. The comparison between



extrusion and autoclave processes at the moisture content of 75 % and the temperature

of 120 °C demonstrated that the starch fractions were not significantly different

(p>0.05).
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