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Preparation of Soluble Silk Peptides by Food-grade Proteinases. Ha, Jae-Seok, Jae Jun Song, Hyoung-
Kwon Cho', and Seung-Goo Lee*. Systems Microbiology Research Center, KRIBB, Daejeon 305-333, Korea,
"Hanpoong Pharm. Co., Jeonju 561-021, Korea — Enzymatic hydrolysis of silk fibers were investigated for the
preparation of soluble silk peptides by ten food-grade proteases from Bacillus, Aspergillus, and plant sources.
Silk fibers were dissolved for 1 hr in a 2:1 cosolvent (50% CacCl, : ethanol) by heating at 90°C. The silk solu-
tion was filtered to remove impurity particles and desalted for 50 hours by a dialysis process to remove the
used cosolvent. When the silk hydrolysis was performed at 45°C for 2 hours, most proteases from Bacillus and
Aspergillus generated large amounts of insoluble aggregates. On the contrary, proteases from plant sources
produced much less aggregates during prolonged incubations and also exhibited high hydrolysis activities. In
regards of the solubility and broad molecular sizes of produced silk peptides, Bromelain was finally selected
and applied for the enzymatic hydrolysié of silk fibers.
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E A3l AME3t Z2E] O}Xﬂ': > 10822, Collupulinh
2 Gist-brocades(Netherlands)]
A E%, Promod 279P%= Biocatalysts(England), Sumyzyme-2-
A1 2348124 (Japan), Panazyme- Rhodia(NJ, U.S.A),
J1.8] 3T Maxazyme LP2} Neutrase, Protamex, AlcalaseS<2]
4%2 Novo Nordisk(Denmark)®] A58 AR2-8l9ict.

Bromelain, Flavourzyme®] 332
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A= g2 12} 7 100 mlo] CaCl, 100 g, olshe-
50 ml, Ak A= 15-30 g5 A7FRR, 900llA] 1AIZE oA}
7} 3ed Jl%H%P ? £ (dialysis) A1 7HA] 60°C°ﬂ B3
AT 1. T2 AZ Sslfol] o] 8% <, ol=heS AA
&17] flste 7%%% A =5 FAHMWCO: 6000-8000,
Spectrum, U.S.A Pl F43813L, 13} S7(pH 6.5~6.8)5 A}
Bate] Axshodet. FA N2 of 308 Fu]9) FH4E 1Y
3314 - 83| wAsh= B2 AAE A, 49—"3/1 A71A
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7484 A= (Mayuko, Japan), F44 5] A=-84, 9l
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ol 250 BAyg AL AR Bl EA =
Superose 12 HR(1.0 x 30 ¢cm)Z A-#3F FPLC(Amersham
Pharmacia, Sweden)S- ©] &3l on, FEchA 2= Gel

filtration calibration kit(Amersham Pharmacia, Sweden)E
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(Table 1).
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Table 1. Comparison of casein and silk fibroin hydrolysis by different commercial proteases.

Enzyme Sources Casein Hydrolysis' Fibroin Hydrolysis?>  Selectivity (F.H./C.H)3
Collupulin Carica papaya 0.12 0.15 1.3
Bromelain Pineapple stem 0.37 3.41 9.2
Promod 279P Aspergillus 0.10 0.63 6.3
Sumyzyme Aspergillus oryzae 0.07 0.22 3.1
Panazyme Aspergillus oryzae 0.01 0.17 17
Flavourzyme Aspergillus oryzae 0.08 0.74 9.2
Maxazyme LP Bacillus substilis 0.02 0.05 25
Neutrase Bacillus amyloliquefaciens 2.0 4.0 2.0
Protamex Bacillus protease complexes 0.64 6.25 9.8
Alcalase Bacillus licheniformis 0.14 233 16.6

! Casein hydrolysis: hydrolyzed casein (mg)/enzyme (mg)/min
2 Fibroin hydrolysis: hydrolyzed silk fibroin (mg)/enzyme (mg)/min
3 Selectivity: fibroin hydrolysis (F.H.) casein hydrolysis (C.H.).
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Fig. 1. Packed volumes of insoluble aggregates after the
hydrolysis of silk fibroin by different food-grade proteases.
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Table 2. Effect of desalting conditions on hydrolysis of silk
fibroin.

Desalting conditions Degree of hydrolysis (%)

Temperature pH Bromelain Protamex  Alcalase
4 93.4 81.2 73.4
4 6.5 94.7 82.2 74.7
100 86.4 77.6
4 99 823 68.9
25 6.5 100 85 74
100 86.8 77.4
4 100 82 66.7
60 6.5 100 85.3 73.5
9 100 90.2 79.4

Hydrolysis condition: 1% silk fibroin, pH 7.0, 37, 4 hr.
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Fig. 2. Enzymatic hydrolysis of silk fibroin by Bromelain (A), Protamex (B), and Alcalase (C).
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Fig. 3. Gel filtration chromatogram for silk fibroin and several enzymatic silk hydrolysates. (A) Standard curve for gel filtration chro-
matography: a, ferritin 440 kDa; b, catalase 232 kDa; ¢, aldolase 158 kDa; d, bovine serium albumin 67 kDa; e, ovalbumin 43 kDa; f, ribo-
nuclease A 13.7 kDa; (B) CaCl,-ethanol treated and desalted silk fibroin; (C) commercial silk peptides (Mayuko, Japan); (D) Hydrolyzed
silk peptides by Bromelain; (E) Hydrolyzed silk peptides by Protamex; (F) Hydrolyzed silk peptides by Alcalase.
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