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Increased digestibility of milk beta-lactoglobulin by treatment

with a plant recombinant glutathione/ thioredoxin system.
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Fig. 1. SDS-PAGE analysis for verification of expression and purification of recombinant proteins. Total soluble protein extracted from E.
coli harboring pET15b-OsTrx20 before addition of IPTG and 2 or 4 h after addition of IPTG. b Purified HisOsTrx20.
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Fig. 2. Insulin reduction by OsTrx20 in the presence of GSH.
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Fig. 3. Effect of Trx reduction system on digestibility of BLG determined by SDS (12% SDS-PAGE gels). The percent of intact BLG was determined by
relative band intensity and shown on vertical axis. a Line 1, BLG (untreated and undigested); line 2, untreated BLG was incubated with trypsin; lines 3, the
pretreated BLG with GSH/OsTrx20 at 25 °C was incubated with trypsin. b Comparison of trypsin-digestibility of BLG after pretreatment with different
systems at different temperature.
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Abstract

B-lactoglobulin (BLG) is one of the main allergens in cow’s milk that causes it to be
digested poorly. BLG structure has two intramolecular disulfide bonds and one free
cysteine in cys121 that disulfide bonds are responsible for its low digestibility. It seems that
the digestibility of BLG will be increased via the reduction of disulfide bonds. In the
present work, the aim was to study the effect of plant glutathione/thioredoxin systems on
the digestibility of milk BLG. Thioredoxins (Trxs) are small and abundant disulfide
reductase in all organisms. they are reduced with Trx reductase or glutathione reductase or
glutathione. Previously the genes encoding plant Trx, OsTrx20 was cloned and
heterologously expressed in E.coli. In this work this protein was produced and purified in
considerable amounts. The interaction of Trx with glutathione (GSH) was confirmed by
insulin assay. The result of this assay showed that GSH was able to reduce OsTrx20.
Therefore, in this work the effect of GSH/OsTrx20 on the digestibility of BLG was studied.
Finally, BLG was pre-treated by GSH/OsTrx20 at 4, 25 and 37°C and then digested with
trypsin. The digestibility was studied by using SDS-PAGE and HPLC and allergenicity was
studied by ELISA. The results revealed that the GSH/Trx system significantly affects on
the BLG digestibility and allergenicity.

Key words: glutathione, beta lactoglobulin, digestibility, allergenicity, reverse phase -
liquid chromatography




