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Recovery of Soy Oligosaccharides using Calcium Oxide
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Abstract

Soy oligosaccharide, a low calorie sugar, which is known to improve the intestinal microbial flora,
was recovered from the waste of soymilk process by Steffen process. To remove protein contaminants,
prior to the Steffen process, pH of the sample was adjusted to 3.5~4.0 or calcium chloride was
added 8%(w/w) per sugar. Both pretreatment processes were found to remove about 25~30% of
the protein initially present in the sample. Using the Steffen process, as much as 85% of soy oligosac-
charide could be recovered as a saccharate form. The amounts of calcium chloride and lime used
were 20%(w/w) and 100~ 120%(w/w) per total sugar, respectively. After the sugar was desorbed by
CO,, the final yield of oligosaccharide was 80% while 80% of protein were removed from the original
solution. The composition of sugar was similar to that of soybean cooking water.
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Fig. 1. Schematic diagram of Steffen process for the
recovery of soy oligosaccharide from soybean cooking
water
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Fig. 2. Elimination of protein contaminants in soybean
cooking water by calcium chloride treatment
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Fig. 3. Elimination of protein contaminants in soybean
cooking water with pH adjustment
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Fig. 4. Effect of calcium oxide treatment on the reco-

very of soy oligosaccharide in the Steffen process
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Fig. 5. Effect of calcium chloride supplementation on

the recovery of soy oligosaccharide in the Steffen pro-
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Fig. 6. Effect of reaction temperature on the recovery

of soy oligosaccharide in the Steffen process
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Fig. 8. TLC chromatogram of oligosaccharides obtained
from each recovery stage

(SU: sucrose, ST: stachyose, RA: raffinose, 1: bean coo-
king water, 2: discard solution, 3: cold saccharate, 4:
hot saccharate, 5: sugar solution)

Table 1. Mass balance of sugar and protein in the recovery steps of soy oligosaccharide from soybean cooking

water
Components Step Bean cooking water Pretreatment Sugar recovered  Solution discarded
Volume(/) 1.00 1.00 0.50
Sugar concentration(%) 1.70 1.70 272
total amounts(g) 17.00 17.00 13.60 3.40
yield(%) 100.00 100.00 80.00 20.00
Protein concentration(%) 0.35 0.25 0.15
total amounts(g) 3.50 2.50 0.75 2.75
yield(%) 100.00 71.43 2143 78.57
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