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ABSTRACT

Mulberry leaf exclusively assures the growth and development of the
silkworm larvae, being considered a complete value nutrient, so that the
knowledge of its nutritional statusis of great interest. The experiment was made
in order to study the mulberry leaf protein value of the mulberry varieties:
China 32, Eforie, Ichinose, Ucraina 107 and Kayrio Nezumigaeshi. The
commercia silkworm hybrid “Triumf” was aso utilized in experiment. The
content of the protein substancesin mulberry leaves, considered as the first step
in the study of nutritive value, varied according to the mulberry variety and age
of the leaves, being in average 7.93%. The total dry matter has increased
together with the leaf age and was in average 30%, ranging from 28.08% to
31.53%. Concerning the protein content, the mulberry leaf reaffirms as a
valuable nutrigenous source. The mulberry variety Ichinose showed the highest
protein content (23.99%), followed by variety Kayrio Nezumigaeshi (23.53%).
The total amino acids content in mulberry leaves changed in accordance with
age of the leaves, providing the nourishing needs of the larvae. So, among of the
four main amino acids: glycine, alanine, serine and tyrosine which form 90% of
silk proteins, about 32% is glycine, 31% is aanine, 16% is serine and 11% is
tyrosine. The most efficient mulberry varieties, estimated on the base of the
quantitative and qualitative production, are Ichinose and Kayrio Nezumigaeshi.
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INTRODUCTION

Thanks to the fact that the mulberry leaf exclusively assures the growth and
development of silkworm larvae, being in the group of fodder with complete
value (as milk or egg), the knowledge of its nutritive value presents a special
interest.

The biochemical composition of mulberry leaf was the object of study for
many researches which have expressed the nutritive value especialy by dry
matter and raw protein. Recent researches studied also the digestibility and the
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content in amino acids (Matei, A., 1995, 2002; Marghitas, L., 1995; Dolis, M.,
2006). The quality of mulberry leaf depends on many factors, such as. species,
variety, type of the field, leaf age, time of harvesting, fertilizers, mode of food
administration, etc.

MATERIAL AND METHOD

For the present investigation five mulberry varieties: China 32, Eforie,
Ichinose, Ucraina 107, Kayrio Nezumigaeshi and the simple silkworm hybrid
were used.

The studied varieties were taken from the mulberry collection of
Commercia Society SERICAROM — Research Department Bucharedt,
cultivated in the same pedoclimatic conditions and characterized by production
within 11-21 to leaf/ha.

From each mulberry variety were analyzed two average leaf samples: one
sample was collected from the leaf utilized in the food of the young larvae (I-111
age) and other sample from the leaf utilized in the food of grown larvae (IV-V
age). Leaf samples were used for estimation of the raw protein and amino acids
content.

The biochemical analysis — the first work stage in the study of nutritive
value was effectuated on average samples of leaf, harvested in accordance with
the usua technique and analyzed on groups of substances after the Weende
scheme.

The content in amino acids was determined by acid hydrolysis separated on
chromatographic column.

RESULTS AND DISCUSSIONS

The total leaf yield obtained from one hectare of intensive mulberry
plantation isin average 16328 kg (from which 10686 kg leaf used in the spring
silkworm rearing), with limits depending on the mulberry variety, from 11848
kg in Eforie variety to 21344 kg in Ichinose variety.

Table 1 Leaf yield / ha mulberry field in accordance with the mulberry variety

Total yield

Mulberry variety kg leaf / Of which —spring rearing

ha kgDS/ha — et ha  kgDM /ha
China2 14443 484008 9024.80 302331
Eforie 11848 402832 8312.96 286,41
Ichinose 21344 715002 16205.44 5752.93
Ucraina 107 16000  5680.00 11700.00 3978.00
Kayrio Nezumigaeshi 18000 5670.00 8188.40 2579.35

Average 16328 5473.68 10686.32 3632.00
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The total average dry matter (DM) obtained from 1 ha mulberry plantation
is 5473 kg, from which 3632 kg obtained in the spring silkworm rearing.

From the data presented in table 2 results that the nutritive substances
varied quantitatively, in accordance with both variety and maturity degree of
leaf.

Table 2 Protein content of the mulberry leaf

Total dry Crude protein

Mulberry variety  Larval age matter

% leaf % dry matter

China 32 [ =1 27.12 7.50 20.85
V-V 32.93 7.71 25.03

Average 30.03 7.61 22.94

Eforie [ =1 2551 6.99 23.57
V-V 34.97 9.29 24.11

Average 30.24 8.14 23.84

Ichinose [ =1 29.31 8.72 21.56
V-V 33.75 8.19 26.41

Average 31.53 8.46 23.99

Ucraina 107 [ -1 25.73 7.66 20.32
V-V 34.57 7.92 26.42

Average 30.15 7.79 23.37

Kayrio [ =1 23.96 6.74 23.81
Nezumigaeshi V-V 32.20 8.57 23.25
Average 28.08 7.65 23.53

Average 30.01 7.93 23.53

The leaf utilized by the larvae in the Vth age is characterized by a high
degree of maturity, due to the increased content of dry matter and raw cellulose.
The total dry matter, with an average of 30% ranges within 28.08 and 31.53%,
the raw protein from fresh leaf is 7.93%, with limits within 7.61 - 8.46% and
from dry matter is 23.53%, with limits within 22.94 — 23.99%. These values
compare with those established by the other authors (Pop, E., 1966, 1967,
Prakash N., 1987; Suzuki, T., 1982; Petkov, N., 1980; Tzenov, P., 1993).

Regarding the protein content, the mulberry leaves were proved as a
valuable nitrogenous source. The variety with the highest content in protein is
Ichinose (23.99%), followed by Kayrio Nezumigaeshi (23.53%).

Generally, the protein decreases with the increasing of the leaf maturity
degree, while the cellulose content increases.

Seventeen amino acids were found in our experiment, but only four of
them, namely serine, glycine, alanine, tyrosine are presented, because their
frequency in fibroine has a higher importance.

As shown in the table 3, the varieties Ichinose, with a content in amino
acids of 46.48 — 93.67 kg/ha and Kayrio Nezumigaeshi with 40.82 — 64.64
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kg/ha expressed their superiority. The results are correlated with high leaf
yield/ha and high protein content.

The amino acids content from mulberry leaf changes in accordance with the
age of the leaf and provides the nutritional needs of the larva. So, from the four
main amino acids — glycine, aanine, serine and tyrosine — which represent
about 90% of the silk fibroin, approximately 32% is glycine, 31% is alanine,
16% is serine and 11% is tyrosine.

The quantities of the main amino acids with major implications in the silk
production vary in accordance with the mulberry variety and the leaf yield / ha
(table3andfig. 1).

Table 3 Variation of protein and amino acids levelsin different mulberry varieties (for
1 ha plantation)

Crude . . . .
; ! Serine Glycine Alanine  Tyrosine

Mulberry variety ?ig/tﬁa? kgha)  (kgha)  (kglha)  (kg/ha)
China 32 1110 47.43 58.08 58.08 29.52
Eforie 1081 33.44 4351 45.52 21.75
Ichinose 1715 65.78 85.09 93.67 46.48
Ucraina 107 1362 47.71 60.21 67.02 31.24
Kayrio Nezumigaeshi 1306 53.87 64.64 63.50 40.82
Average 1315 49.65 62.30 65.56 33.96

Fig. 1 - The variation of aminoacids content in different
mulberry varieties
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CONCLUSIONS
The level of protein substances from mulberry leaf, determined as first
stage in the study of total nutritive value, varies in accordance with the mulberry
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variety and the leaf maturity degree and presents an average of 7.93% fresh |eaf
and 23.53% dry matter.

The total dry matter increases with the leaf maturity degree and has a mean
of 30%, with limits within 28.08% and 31.53%.

The raw protein from leaf dry matter decreases with its maturity degree,
corresponding to high ages and varies from a variety to other. The average is
23.53%, with minimum value of 22.94% in China 32 variety and maximum of
23.99% in Ichinose.

The quantity of crude protein at hectare varies within 1.08 — 1.71 tones.

Regarding the amino acids content, on the first place is situated Ichinose
variety, dueto its high protein level and leaf yield / ha

The most efficient mulberry varieties, estimated on the base of their
quantitative and qualitative production are Ichinose and Kayrio Nezumigaeshi.
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