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Characterization of Fermented Mulberry Leaf Using Bacillus subtilis
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!School of Korean Medicine, Dongshin University
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ABSTRACT This study was performed to evaluate the characterization of fermented mulberry leaf using Bacillus
subtilis by focusing on protein degradation and antioxidant activity. The crude protein and total amino acid compositions
of mulberry leaf were 21.40% (w/w) and 105.06 mg/g, respectively. The pH level decreased sharply in mulberry
leaf extracts fermented using B. subtilis, in accordance with an increase in bacteria cell populations (9.49 log CFU/mL)
during 36 h of fermentation. The protease activity of mulberry leaf increased to 97.45 units/mL after 5 days of
fermentation. After fermentation, free amino acid contents in fermented mulberry leaf increased from 486.91 pg/g
to 644.35 pg/g due to considerable elevation of isoleucine (6-fold), alanine (4.67-fold), leucine (4.52-fold), and valine
(4.21-fold). The DPPH radical scavenging activity of fermented mulberry leaf also increased from 25.93% to 73.22%
after 5 days of fermentation. These results suggest that mulberry leaf fermentation using B. subtilis can improve nutri-

tional quality and antioxidant activity.
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Table 1. Proximate composition of mulberry leaf (%)
Crude Crude Crude
Crude ash protein fat fiber

M‘ilb?“y 10.59+0.07" 21.40+0.39 3.32+0.41 25.97+1.51

"Mean+SD (n=3).
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acid, glutamic acid, isoleucine, leucine, lysine, methio—

FAolvl et 24 A3hE

145 (alanine, arginine, aspartic

nine, phenylalanine, proline, serine, threonine, ty-
rosine, valine)®] ojvi=2to] AZH a1, Fle fH
ZFotu| w=qke] g2 105.06 mg/ge] ATt Glutamic acid
7} 32.90 mg/go.2 7}g B o] HEH LS, aspartic
acid(30.78 mg/g), serine(13.27 mg/g) =2 =& 33k
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Table 2. The contents of total amino acid in mulberry leaf

Amino acid Mulberry leaf (mg/g)

Alanine 4.19+0.20"
Arginine 6.32+0.40
Aspartic acid 30.78+2.99
Glutamic acid 32.90+1.01
Isoleucine 1.07+0.06
Leucine 0.19+0.01
Lysine 3.04+0.23
Methionine 0.10+0.01
Phenylalanine 0.47+0.03
Proline 1.38+0.01
Serine 13.27+1.13
Threonine 10.13+0.43
Tyrosine 0.20+0.02
Valine 1.02+0.26
Total amino acids 105.06+5.83

"Mean+SD (n=3).
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Fig. 1. Changes in pH (A) and viable cell counts of mulberry
leaf extracts during fermentation. Mean+SD (n=3).
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Fig. 2. Changes in protease activities of mulberry leaf extracts
during fermentation. Mean£+SD (n=3).
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Fig. 4. Free amino acid contents of mulberry leaf and fermented
mulberry leaf. MeantSD (n=3). Means with different letters in
each amino acid are significantly different at P<0.05.
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Fig. 5. DPPH radical scavenging activities of mulberry leaf ex-
tracts during fermentation. Mean+SD (n=3). Means with the
same letter (a-f) are not significantly different at P<0.05.
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