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SUPAPORN APIRATTANANUSORN : ARABINOXYLANS FROM
JOB’S TEARS (COIX LACHRYMA-JOBI L.) : CHEMICAL, MOLECULAR
AND STRUCTURAL CHARACTERIZATION. THESIS ADVISOR : ASST.

PROF. SUNANTA TONGTA, Ph.D. 128 PP.

JOB’S TEARS/ARABINOXYLANS/WATER-EXTRACTABLE/WATER-

UNEXTRACTABLE/ARABINOGALACTANS

Two types, dark and white husk, of polished Job’s tears (Coix lachryma-jobi
L.) and bran were ground and refluxed with 70% ethanol. The residues were
sequentially extracted with water (75 ?C) and 0.5 M NaOH solution. Non-starch
polysaccharides were not found in water-extractable (WE) fraction isolated from
polished Job’s tears but present in alkali extractable fraction. The alkali extracts or
water-unextractable (WU) fraction of polished Job’s tears from both types contained
mainly protein (47.8% and 38.4%) with similar amino acid profiles which were high
in glutamic acid and methionine sulfone. In addition, they were rich in ash contents
with large amounts of phosphorus and calcium. The results revealed that WU fraction
of dark husk Job’s tears consisted of 6.6% arabinose, 5.3% xylose, 4.9% glucose, and
2.1% uronic acid, whereas that of white husk Job’s tears contained 5.1% arabinose,
4.1% xylose, 5.6% glucose, and 1.7% uronic acid. Minor amounts of galactose and
mannose were observed in both extracts. The arabinoxylans from dark husk Job’s
tears had much lower an average molecular weight (MW) of 741,000 Da with a

polydispersity index of 1.5 (Pd 1.5) when compared to that of 1,449,000 Da with a



v
polydispersity index of 2.6 (Pd 2.6) from white husk Job’s tears. The average MW of
arabinoxylans reduced after treatment with protease to 369,000 Da (Pd 2.7) and
244,000 Da (Pd 1.6), respectively. The surface activity of WU fraction decreased as
the average MW and protein concentration decreased due to enzymatic hydrolysis.
The high arabinose/xylose (Ara/Xyl) ratio of 1.27 and 1.25 indicated highly branched
WU arabinoxylans extracted from dark and white husk Job’s tears from their kernel.
With a combination of methylation and NMR analysis, the structural features were
elucidated to be (1, 4)-linked f-D-xylan main chain with highly branched side chains,
containing a single arabinose. The results showed that a-L arabinofuranosyl residues
(Araf) were attached as branched sides mostly at O-3, followed by at both O-2 and O-

3 of xylopyranosyl residues (Xylp).
WE and WU fractions isolated from dark husk Job’s tears bran (DHB) and

white husk Job’s tears bran (WHB) contained high protein and ash with some
contents of uronic acid similar to the WU fractions obtained from its kernel. Minor
differences in monosaccharide components of both Job’s tears brans were observed.
The WE and WU fractions from DHB had significantly higher in polysaccharides
(22.2% and 34.1%) than those from WHB (17.0% and 24.0%, respectively). The
degree of branching (Ara/Xyl) of arabinoxylans from Job’s tears bran ranged between
0.93 and 1.19 which was slightly lower than its kernel. The WE fraction from two
Job’s tears brans contained arabinoxylans and arabinogalactans whereas the WU
fraction contained only arabinoxylans with an average MW of 382,000 Da (Pd 1.3)
and 488,000 Da (Pd 1.1) for DHB and WHB respectively, which were lower than

those from kernel. The WU fractions from the two types of kernel exhibited



Newtonian flow behavior at high concentration (20% w/v). The WE and WU

fractions from brans also exhibited Newtonian flow behavior (20% w/v).
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