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Abstract

Eucommia ulmoides is a kind of natural rubber resources whose potential application is greater
than Hevea. But the difficulty of extracting gutta percha restricts the application and development
of gutta percha. Instead of traditional treatment process using chemical, microbial, mechanical
processing techniques, utilization of enzyme can control the pollution during the extraction from
the “governance at the end” to “prevention from source”. At the same time, various natural prod-
ucts can be obtained when treated by enzyme method, which can reduce the production cost and
improve economic benefits. More importantly, the enzyme method can obtain the original ecolog-
ical natural gutta percha. Furthermore, the application fields of gutta percha and industrial value
are increased. In this paper, the solution mechanism of enzyme and the organizational structure of
Eucommia ulmoides leaves were studied with the recycled Eucommia ulmoides leaves used as raw
material, and the production and application were discussed.
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Figure 1. Organization of the blade profile
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Figure 2. Distribution of Eucommia ulmoides leaf veins and gutta percha filaments. The cruder the veins, the thicker the
rubber wire and vice versa
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Figure 3. Photosynthesis and the path of the leaf
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Figure 4. Cross section of the leaf vein, Eucommia ulmoides
gum cells exist in the phloem
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Figure 5. Gutta percha growth in the vein and trunk vascular

phloem parts
5. AHMEEAE A FE R Bk A T 57 RO 4 B 5 By ER L
i .
(O—CHy(CHa)s —CH(CHa)s —cZ
(CHo)g 0 Toh,
H(;:—OH <‘::o (‘CHz)s ?
(CH2)s (?Hz)s HC—0—C——(CH)14CH3
HC‘370H (‘CHz)s
CH, (?Hz)s c=0
H20707(H:f(CH2)14CH2 —0
o " 0 H,
(H:*(CHZ)B *(CHz)scHzofﬁ*(CHz)e*CH(CHZ)G —C -0— n
L I |

—C
\
\
Cc=

O

OH

Figure 6. The typical structure of the cutin polymer
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Figure 7. Cuticle on the leaf surface of plants
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Figure 8. Sultan 111 staining sections under a 400 times microscope
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Figure 9. Sultan Il staining Eucommia ulmoides leaves after soaked, a is staining cuticle, b is midrib
vascular, c is parenchyma cells, d is scattered gutta containing cell
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Figure 10. Eucommia ulmoides leaves treated by pectinase and cellulase
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Figure 11. Cuticle shedding away from Eucommia ulmoides leaf surface treated by pectinase, showed with arrow
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Figure 12. Cutinase + pectinase, cellulase
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Figure 13. Eucommia ulmoides leaves treated by NaOH + pectinase, cellulase

[€ 13. NaOH + REXEE. 4 REGALIRAAL (RRT

Figure 14. Eucommia ulmoides leaves treated by water + pectinase, cellulase
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Figure 15. Eucommia ulmoides leaves without the treatment
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Figure 16. Eucommia ulmoides leaves treated with cutinase
liquid
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Figure 17. The residual part of Eucommia ulmoides leaves
after pectinase degradation
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Figure 18. Treated by four kinds of enzyme of Eucommia
ulmoides leaf residue glue
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Figure 19. Infrared absorption of gutta percha filament
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