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Abstract

The technology of producing Eucommia ulmoides leaf gum by the enzymatic biochemical methods
combined physical rubbing treatment overcomes the shortcomings of the biological method, which
is time-consuming and costly, such as long processing time and high cost. The leaves of the Eu-
commia tree are the largest annual, renewable and inexhaustible resource among the gel-contain-
ing organs of the Eucommia plant. The production cost of the bio-enzymatic extraction technology
for extracting gums is only one fifth of that of the bark and shell enzymatic extraction method. In
the leaves of Eucommia ulmoides, the Eucommia gum only distributes and stores within the veins of
the leaves. The majority of the leaf tissue consists of non-gum-containing mesophyll that is suitable
for extracting natural medicinal components. Due to the significant differences in physical proper-
ties between the veins and the parenchyma tissue of the leaves, the veins are tough while the paren-
chyma tissue is loose and easily crushed. Through physical rubbing, they were separated from each
other. The crushed fine powder of the parenchyma tissue was then sieved and separated from the
filamentous group of the veins. By removing the mesophyll from the gel-containing silk-like leaf
veins, the enzymatic purification workload was reduced to 20% to 30% of that required for extract-
ing the gel from the leaves. The production cost and production cycle of the gel fibers have signifi-
cantly decreased. The important point is: The protective cuticle on the surface of the original leaf,
which acts as a barrier against biological erosion of the plant, was physically worn away during the
rubbing process and was detached from the surface of the mesophyll and veins. The rupture sur-
faces of the leaves and veins exposed to the enzymatic solution and the surfaces without the cuticle
came into contact with the biological enzymes, facilitate the occurrence of degradation reactions,
thereby enhancing the degradation and erosion efficiency of the biological enzymes on the veins
and mesophyll tissues. The isolated leaf vein Eucommia gum filaments were even purer, reaching a
purity of 299%.
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Figure 1. Fragmented and crushed fragments of Fucommia leaves
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Figure 2. The rolled-up Gun Filament of Eucommia leaves veins
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Figure 3. Comparison of the fresh leaves after hand-drying and machine-rolling, after
being subjected to enzymatic degradation by lipase and pectinase
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Figure 4. Eucommia gum after degradation by acid protease, cellulase, and pectinase
following lipase and cellulase
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Figure 5. The surface-active agent from natural soap powder cleanses and separates the yellow Eu-
commia leaves residue after the separation process
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Figure 6. Dried extracts of Eucommia leaves after being washed in water
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Figure 7. Self-discharging Eucommia enzyme hydrolysis purification machine and the extracted leaf gum
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