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Abstract

This study was performed to investigate the effect of silk protein hydrolysates on blood glucose in diabetic
mice (C57BL/KsJ db/db). The silk protein hydrolysates hydrolyzed by protease containg 87.52% of peptides
of which molecular weight was below 2,000 dalton. The content of free amino acids was 14.80 /100 g silk
protein hydrolysates and major free amino acids were Pro, Thr, Arg and Ala, Silk protein hydrolysates were
administered to the animals for 9 weeks at doses of 0.2, 0.5% and 0.8% solution. The body weight increase
in the 0.5 and 0.8% fed groups were higher than control group. Food and water intake in the silk protein
hydrolysaies fed groups were lower than control group. The weight of liver was not different among groups,
while the weight of kidney in control group was higher than silk protein hydrolysates fed groups. The blood
glucose level in silk protein hydrolysates fed groups was lower than control group. In the glucose tolerance
test, the blood glucose level in control group was the highest at 15 minutes after glucose injection while those
in silk protein hydrolysates fed groups were the highest at 30 minutes. Results in this study suggest that
silk protein hydrelysates show hypoglycemic effect in C57BL/KsJ db/db mice,
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Table 1. HPLC conditions for peptide molecular weight measurement and free amino acid analysis of silk protein hydrolysates

Peptide molecular weight

Amino acid

Instrument GPC system waters Waters 2695

Detector Rl detector Flueresence detector, ex=250 nm, em=395 nm
Column Ultrahvdrogel 250, 120 7.8 x 300 mm Silica C18, 3.9 mmx 150 mm

Flow rate 0.8 mL/min 1.0 mL/min

Column temperature 25°C 37°C

Injection volume 20 pL 5 ul

Mobile phase

0.1 M phosphate buffer (pH 6.7) 50%, 0.1 M NaS0y 50%

Tag buffer (A), Acetonitril (B), D.W (C)
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Table 2. Profile of silk protein hydrolysates hydrolyzed by
proteasge

Mw. range (%)
10,000= 0.28
5,001 710,000 1.16
4,001 75,000 0.88
3,001 74,000 2.10
2,001 73,000 8.02
1,001 = 2,000 38.10
1,000= 49 .47
Total 1000

Average Mw (Da) 1,857.11

Table 3. Free amino acid compositions of silk protein
hydrolysates

Amino acid g /100 g silk protein hydrolysate
Asp 0.15
Ser 0.45
Glu 0.05
Gly 0.23
His 0.20
Arg 2.34
Thr 2,73
Ala 2.18
Pro 4.11
Cvs 0.23
Tyr 0.94
Val 0,10
Met 0.03
Lys 0.90
lle 0.08
Leu 0.05
Phe 0.02

Total (g) 14.80
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Fig. 1. Body weight in C57BL/KsJ db/db mice (n=6 in each
group).

DC: dighbetic control, SPH-0.2, 2PH-0.5 and SPH-0.8: 0.2%, 0.5%
and 0.8% silk protein hydrolysates solution fed group, respec—
tively. Data are mean=SD,

Table 4, Body weight gain, food intake, water intake, silk protein hydrolysis intake and food efficiency ratio (FER) of

experimental C57BL/Ks] db/db mice (n=6 in each group)

Body weight Food intake

Water intake

1 Silk protein hydrolysis 2)
Group gain (g) (g/day) (mL/day) intake (g/day/kg) FER (%)
DC 1.1344, 35704 7.86+0.83%% 38.71+£5.14° - 0.3+£0.01%
SPH-0.2 1.0145.33 7.75+0.53 36.63+£2.18 1.804+0.33" 0.2+0.01
SPH-0.5 4.67+5.02 £.31+1.57" 27.00+7.66° 3.79+0.73 0.7+0.03
SPH-0.8 4.95+3.45 7.0G+0,74% 32.24+5.77%" 6.53+1.16 1.1+0.01

YDC: disbetic control, SPH-0.2, SPH-0.5 and SPH-0.8: 0.2%, 0.5% and 0.8% silk protein hydrolysates solution fed group, respectively,

PPER: food efficiency ratio.
¥Data are mean+5D. YNS: not significantly different.

Different letter indicates significant difference among groups by Duncan's multiple range test (p<0.05).
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Table &, Liver and kidney weight of experimental C67BL/Ks] db/db mice (n=6 in each group)

Croun’ Liver Kidney
F o 2/100 g (BW)” < 2/100 g (BW)
DC 1.98 40,1658 6.21 +0.73% 0.53+0.02M° 1.67+0.26M™
SPH-0.2 2.26+0.94 6.70+0.91 0.54+0.04 1.61+0.35
SPH-0.5 2.05+0.51 6.08+1.01 0.48+0.05 1.50+0.56
SPH-0.8 2.96+0.31 R.22+0.71 0.54+0.08 1.44+0.24

YD diabstic control, SPH-0.2, SPH-0.5 and SPH-0.8: 0.2%, 0.5% and 0.8% silk protein hydrolysates solution fed group, respectively.
“BW: body weight.
¥Data are mean+SD, YNS: not significantly different,
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DC: diabetic control, SPH-0.2, SPH-0.5 and SPH-0.8: 0.%%, 0.5%
and 0.8% silk protein hydrolysates solution fed group, respec—
tively, Data are mean=+SD,
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