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Table 1. Seasonal changes of enzyme activities in abscission zones of mulberry leaves
Pruning season
Enzymes Items Lea_f. Previous summer Sprin Summer
measured positions g
June 7 July 6 Aug. 9 Aug. 6 Sep. 13 Oct. 24 Dec. 17*

Cellulase Viscosity (%) Upper 9.8 16. 4 12.1 6.3 9.3 30.6 72.5
Middle — — — 7.9 9.5 326 76.0
Lower 13. 4 22.3 15.5 7.6 14.0 56. 2 —
Glucose(mg/ml) Upper 68 67 70 55 30 185 432
Middle — — — 50 60 195 422
Lower 80 72 95 55 110 295 —
Polygalacturonase  Viscosity (%)  Upper 22.5 32.8 27.0 20.1 21.7 19.1 17.0
Middle —_ — — 21. 4 26.1 20.7 26.5
Lower 26.1 30.2 24. 4 17. 4 22.0 22. 4 —
Galacturonic Upper 268 261 215 105 140 715 1170
acid (mg/ml)  Middle — — — 122 180 835 1035
Lower 275 246 225 113 138 720 —
Pectinesterase (OD430/OD,)  Upper 0.18 0.17 0.13 0.15 0.24 0.19 0.31
Middle —_ — — 0.13 0.28 0.22 0.28
Lower 0.25 0.17 0.18 0.15 0.21 0.15 —
Hemicellulase Xylose(mg/ml)  Upper 32 36 40 20 35 35 25
Middle —_ — — 15 33 35 22
Lower 22 30 25 29 22 31 —_

*¥Dates of measurement
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Fig. 1. Effect of ethephon on total nitrogen content in mulberry leaves.
Ethephon-treated leaves: Jill, untreated leaves: ]

Table 2. Extraction rate of free amino acids from mulberry leaves

) Fraction | Fraction [ Fraction JI Total
Amino acids Content Yield Content Yield Content Yield zr(r:li:inso
(ng/100ml) (%) (mg/100ml) (%) (mg/100ml) ¢ %) _(mg/100ml)
Aspartic acid 21.4 80.1 4.2 15.7 1.1 4.1 26.7
Threonine 5.6 91.8 0.3 4.9 0.2 3.3 6.1
Serine 11.8 87. 4 1.4 10. 4 0.3 2.2 13.5
Asparagine 32.2 85.0 4.3 11. 3 1.4 3.7 37.9
Glutamic acid 55. 2 88. 6 5.9 9.5 1.2 1.9 62.3
Glutamine 16. 4 91.6 1.3 7.3 0.2 1.1 17.9
Proline 2.4 100.0 tr — tr — 2.4
Alanine 20. 2 94.8 1.0 4.7 0.1 0.5 21.3
Valine 3.2 97.0 0.1 3.0 — — 3.3
Isoleucine 1.8 94.7 0.1 5.3 _— — .9
Tyrosine 1.8 - 94.7 0.1 5.3 — — 1.9
Phenylalanine 3.4 97.1 0.1 2.9 — — 3.5
7-Aminobutyric acid 25.0 92.3 1.9 7.0 0.2 0.7 27.1
Histidine 1.2 80.0 0.3 20.0 tr — .5
Arginine 2.9 90. 6 0.3 9. 4 — — 3.2
Other amino acids 55 90. 2 0.4 6.6 0.2 3.2 6.1
Total amino acids 210.0 88.6 21.7 9.2 5.2 2.2 236. 9
Sampling: August 17
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Table 3. Effect of ethephon on free amino acids in mulberry leaves

(mg/100ml)
Days after ethephon treatment
Amino acids 0 1 2 3 4

Control Control Test Control — Test Control Test Control  Test
Aspartic acid 16.0 22.6 18.0 22.7 22.9 25.0 25.2 28.0 29.5
Threonine 25 2.5 2.6 2.7 2.8 3.3 3.3 3-5 3.3
Serine 4.1 4.8 3.6 6.5 5.5 .7 7.3 10-7 10. 4
Asparagine 5.1 5.2 8.1 17. 4 27.7 33.2 48. 1 36.2 67.8
Glutamic acid 59.8 58.6 59.7 64. 4 64.0 63.0 64.5 59. 4 79.7
Glutamine 11.0 11.0 16. 6 11.1 14. 2 11.6 14.3 13.1 18.5
Proline 6.3 5.4 6.1 6.2 6. 4 7.1 8.8 7.9 9.5
Glycine 0.6 0.4 0.5 0.3 0.3 0.3 0.3 0.3 0.3
Alanine 8.5 7.2 6.9 8.2 7.8 7.4 7.8 8.2 8.1
Valine 3.0 3.2 5.1 3.9 5.9 6.0 8.6 6.2 9.1
Methionine 0.7 0.6 0.5 0.8 1.0 0.7 0.5 0.7 0.8
Isoleucine 1.7 1.8 2.4 1.7 2.7 2.5 3.2 2.6 3.1
Leucine 0.8 0.6 0.9 0.4 0.8 0.4 0.7 0.4 0.9
Tyrosine 1.1 0.9 0.9 0.7 0.7 0.7 0.6 0.5 0.5
Phenylalanine 2.1 1.8 1.6 2.2 2.0 3.3 2.1 3.7 2.4
y-Aminobutyric acid 21.7 18.0 18.0 17. 4 17.8 16. 8 16. 4 15.5 16. 3
Tryptophan 1.5 1.5 2.3 1.7 3.3 4.2 4.4 4.4 4.7
Total amino acids 146.5 146. 1 153.8 168.3 185. 8 195.2 216.1 201.3 264.9

Minor amino acids: arginine, histidine,

a—aminobutyric acid, ornitine and lysine.

Other compounds: ethanolamine (3.2~1. 5mg/100ml) and ammonia (1.9~5. 2mg/100ml)
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Fig. 2. Effect of storage on free amino acids in
mulberry leaves treated with ethephon (June
11).
Asparagine: i, glutamic acid: (I,
glutamine: [T77], aspartic acid:
T: ethephon-treated leaves, C: untreated
leaves.
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Summary

Some activities of the cell-wall-degrading enzymes in the abscission zones of mulberry leaves
were determined, at different leaf positions, from June to December, and the amounts of free
amino acids and total nitrogen in the ethephon-treated leaves were compared with those in the

untreated leaves.

1. The enzymes which were participated in the abscission of mulberry leaves were considered
to be cellulase, exo-polygalacturonase and hemicellulase. The activities of cellulase and exo-poly-
galacturonase were higher in the lower leaves, increasing rapidly in October regardless of the age

of shoots.

2. In May and June total nitrogen content in mulberry leaves was made to be increasing by
ethephon treatment, in comparison with that in the untreated leaves, but it decreased in fall. It
was ascertained that the aging of mulberry leaf was accelerated by ethephon.

3. The chief free amino acid of mulberry leaves was glutamic acid (40% of total free amino
acids), accompanied with smaller amounts of aspartic acid, 7-aminobutyric acid and asparagine.
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Aspartic acid, serine, asparagine, glutamic acid and histidine were relatively difficult to be extracted
from mulberry leaves.

4. The ethephon-treated mulberry leaves showed a rapid increase of asparagine, followed by
those of glutamic acid, valine, leucine, isoleucine and tyrosine. The petiole of mulberry leaves
treated with ethephon turned brown after one month storage. Asparagine in the leaves showed a
remarkable increase during the storage, reaching 50% of the total amino acids.



