318 2009, Vol. 30, No. 14

XEARWH]

Br w0, HEIER?, £ 6§
(LA K2 E iR e, &6k KBF 130118; 2.5 MRl R fr Bl 5 TR 241,
KA 130118 3. E A REFEMAAERE, FAk KFF 130118)

DA I B2 I IR S5 (0 00 2 0 S JRURE, SR Rk B K A o 4 ZR A AR Ik, B IE AT R e T
AU A R B LA WEARR R B5°C, WEM#IN [R] 2.5h, [WLL 1:7(m/m), pH8, WM & 7%([EN/[S]),
WA R OK MR 29.97% o AT SR M4 ) 9% 55 Th R 1 Ze il 3 U KIS S ORI, A9 38 T 200 Ak 5K
LBl 1:5(VIV), HEFEE 6%, FriFieE 0.15%.

AU K BA IR BE R

Development of A Sports Beverage of Silkworm Pupa Protein Peptide
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Abstract: A sports beverage was developed using silkworm pupa protein powder defatted by supercritical CO: fluid extraction
as the staring material by means of enzymolysis, debittering and desalination, and formulation. Five crucial factors affecting
degree of hydrolysis (DH) of silkworm pupa protein by alkali protease were optimized to attain the maximum DH using
orthogonal array design. Activated carbon and was used for debittering of the hydrolysate obtained followed by desalination
using 717-type anion-exchange resin and 732-type cation-exchange resin. Subsequently, a certain amounts of water, sucrose and
citric acid were blended with the debittered and desalined hydrolysate to produce sports beverage. To obtain a product with the
highest sensory score, the hydrolysate/water ratio and amounts of added sucrose and citric acid were also optimized using
orthogonal array design. Under optimized hydrolysis conditions [temperature 55 “C, pH 9.0, solid/liquid ratio 1:7 (m/m), and
enzyme/substrate ratio 7%], and the DH after 2.5 h was 29.97%. An optimal sports beverage product which can alleviate physical
fatigue and has nice taste and special flavor of silkworm pupa could be obtained, when 5-fold volume of water was blended with
the pretreated hydrolysate of silkworm pupa protein, with addition of 6% sucrose and 0.15% citric acid.
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Table 1 Factors and levels in orthogonal array design for optimiz-
ing alkali protease-catalyzed hydrolysis of silkworm pupa protein

7K A
ABEIRIECC) BpH  CHEMitk(m/m) DESFAIE(%)  ERSRIT ()
1 45 8.0 1:7 4 1.5
2 50 8.5 1:8 5 2.0
3 55 9.0 1:9 6 25
4 60 9.5 1:10 7 3.0
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Table 2 Standard for bitterness scoring of hydrolysate of silkworm
pupa protein
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Table 3 Factors and levels in orthogonal array design for optimiz-
ing formulation of sports beverage of silkworm pupa protein peptide

K %
AEKEL(VIV) B REH (%) C IR & (%)
1:4 6 0.10
1:5 8 0.15
1:6 10 0.20
F4 BEESDER
Table 4 Sensory index evaluation scores
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Table 5 Arrangement of orthogonal array design for optimizing

alkali protease-catalyzed hydrolysis of silkworm pupa protein and
the experimental results

LS ARGIERIE(C) BpH C [ . (mim) D e (%) ERGRERT I (h) KA (%)
1 1 1 1 1 1 16.268
2 1 2 2 2 2 20.013
3 1 3 3 3 3 21.321
4 1 4 4 4 4 23.307
5 2 1 2 3 4 23.840
6 2 2 1 4 3 28.878
7 2 3 4 1 2 23.671
8 2 4 3 2 1 18.324
9 3 1 3 4 2 29.856
10 3 2 4 3 1 23.744
11 3 3 1 2 4 26.344
12 3 4 2 1 3 26.220
13 4 1 4 2 3 28.503
14 4 2 3 1 4 23.685
15 4 3 2 4 1 23.502
16 4 4 1 3 2 25.852

Ki 80.909 98.467  97.342 89.844 81.838
Ke 94.677 96.320 93.575 93.184 99.392
Ks 106.164 96.824  95.172 96.743 106.908
Ks 101.542 91.717  97.239 103.557 95.154
k1 20.227 24617 24.336 22.461 20.460
ka 23.669 24.080 23.394 23.296 24.848
ks 26.541 24206 23.793 24.186 26.727
Ka 25386 22.930 24.310 25.890 23.790
R 6.314  1.687 0.942 3.429 6.267
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Table 6 Arrangement of orthogonal array design for optimizing
alkali protease-catalyzed hydrolysis of silkworm pupa protein and
the experimental results

R IR 3% ‘ B
ARLKEL(VIV)  BEEREE(%) CHEBRE®%) (4 104))
1 1 1 1 75
2 1 2 2 8
3 1 3 3 6
4 2 1 2 9
5 2 2 3 7
6 2 3 1 6
7 3 1 3 8
8 3 2 1 6
9 3 3 2 6
Ku 215 245 19.5
Kz 22 21 23
Ka 20 18 21
ki 7.17 7.33 6.67
ke 8.17 7 6
ks 6.5 7.67 7
R 0.66 217 1.17
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