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Table 2. Anti-constipation effect of dietarv sericin in atropine-treated rats

Saline Atropine
Control Sericin Control Sericin

Fecal wet wt (g)

0—6 h 0.25£0.05"=2 0.25+0.03* 0.12=0.03" 0.27£0.03*

0~12 h 0.42+0.05® 0.46+0.05° 0.28+0.04" 0.48+0.05°
Fecal dry wt (g)

0~6 h 0.17+0.03° 0.14+0.01° 0.07+0.02" 0.17+0.02°

0~12 h 0.27+0.03* 0.26+0.02° 0.18+0.03" 0.29+0.03*
Fecal water content (%)

0~6 h 31.7+3.0" 38.9+3 4% 32.9+1 6% 39.6+1.5°

0~12 h 33.5222" 40.0£1.5° 35.4+1.5% 40.4£1 5°

"Walues are means+SE (n=11). MWithin a row, values followed by different letters are significantly different (p=0.03).



Table 3. Anti-colon tumor effect of dietary sericin m 1.2-dimethylhvdrazine-treated mice

Control Sericin
Mice with colon tumors (n/40) 15/40 5/40*
Tumors/mouse (n) 0.5520.13" 0.1320.05*
Proliferative cells (%) 792£0.29 5.90=032"
c-mye expression cells (%) 763024 5.46£0.24*
8-OHdG expression cells (%) 6.58=0.51 4240247
4-HNE expression cells (%) 8.16=0.16 5.32£0.12°
INOS expression cells (%) 092062 8.370.157
"Walues are means+SE (n=20). *Significantly different (p<0.03).
Table 4. Mineral absorption-enhancing effect of dietary sericin in rats
Apparent absorption of minerals (%) Control Sericitl
In 370£43" 52.1£36°
Fe 344439 486£3.0°
Mg 61.6£32 744£33°
Ca 61.0£33 122

"Walues are means=SE (n=6). *Significantly different (p<0.05).



v Coimmobilization of Naringinases on Silk Fibroin Nanoparticles
and Its Application in Food Packaging*
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v Silk Fibroin as Edible Coating for Perishable Food
Preservation®
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D costing 73 220 water 1 hour st dpriyiod Figure 1. Coating of perishable fruits ?vithIed.ilble.silklﬁhmin, (a) The impact of ilk ﬁhrnlin coating Was
"4 > Da annealing| 6 hours -> 48% beta-sheets investigated on freshly picked strawberries. (i) Silk fibroin was extracted from Bombyx Mori cocoon fibers by
i . 12 hours =>» 58% beta sheets . L - . TR . , . L
i ii — jii iv v dissolution in 9.3 M LiBr solution and (ii) dialysis in deionized water. The concentration of the protein in waler
— 99 - was then adjusted to 1 wt%. (i) Coating of strawberries was then achieved by dip coating process in silk fibroin
by OO —y % - —— -b': : e suspension 1wt%). The dip coating process was repeated up to 4 times. iv) Beta-sheet content in silk fibroin
& . J v - edible coatings was modulated using water annealing post-processing, The longer the exposure to water vapour
ours), the higher the beta-sheet content of the protein, as reported in Table 1. v) Silk fibroin-coate
No costiig 23% botashests  58% beta-sheets (up to 12hours), the higher the beta-sheet content of the protein, as reported in Table 1. v) Silk fibroin-coated

strawberries were then left at room conditions (T = 22°C, RH = 38%) to investigate the impact of the coating

i iii on the quality of the fruit. Crystal violet dye was used to sain the silk ibroin coating, (b) Representative images of
stained strawberries f) freshly picked, if) coated silk fibroin edible coating (4 dip coating processes, 23% beta-
sheet, i.¢. no water annealing applied), i) coated with silk fibroin (4 dip coating processes), 58% beta-sheet,

i¢. exposed to waler annealing posl-processing, The crystal violet dye s barely visible on the surface of the
coated strawberries (black dots) due to the few-micron thickness of the coating, (c) Stereoscopic images of the
surface and of the cross-section (insets) of crystal violet-stained fresh strawberries (i) as picked, (i) coated
with silk fibroin with 23% beta-sheet content and (iii) coated with silk ibroin (4 dip coating processes) with 58%
beta-sheet content. Scale bars: 2mm.
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Figure 2. Ripening and weight loss of strawberries coated with edible silk fibroin coating, (a) Time-lapse

of strawberries ripening. As picked strawberries were stored at 22°C and 38% RH (no coating) or dip coated in
silk fibroin suspension (23% beta-sheets coating). Water annealing was used as post-process to modulate the
relative content of beta-sheets in silk fibroin. At day 7, silk fibroin coating showed to improve the quality of the
stored strawberries. (b) Weight loss of strawberries stored for up to 14 days at 22°C and 38% RH. Strawberries
were stored as picked (i.e. no coating) or after coating with silk fibroin suspension (Dx-xx%). D stands for s’
dip coating steps. xx% stands for relative amount of beta-sheet content. (e.g. D1-23% means that strawberries
were dip coated with silk fibroin materials with 23% beta-sheets content). One-way ANOVA test with Tukey
mean analysis was used to evaluate the weight loss data. Silk beta-sheet content (which is proportional to water-
annealing time) but not number of dip coating steps affected the dehydration of the strawberries considered. No
coating controls lost circa 70 wt% of their original weights in the 14 days considered (highlighted within the red
rectangles). Strawberries coated silk fibroin retained more water than the no coating controls at day 3 (p < 0.05).
An increase in silk fibroin beta-sheets content via water annealing process further decreased fruit dehydration
compared to non-water annealed counterparts (p < 0.05) and to the no coating controls (p < 0.05) but no
statistically significant difference was found between samples with a beta-sheet content > 36% (p > 0.05).
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igure 4. Evaluation of bananas ripening with and without crystalline silk coating. Fruits were stored at
1°Cand 38% RH as received (o coating) and after coating with silk fibroin materials. Bananas were hanged
om their respective stem throughout the whole experiment. (a) Time lapse photography of banana ripening
dicating that silk fibroin coating decreased the ripening rate. (b) Investigation of silk fibroin-coated banana
irgidity (i) when compared to uncoated controls. Turgidity was studied qualitatively by applying a dead load
00g) on the surface of the fruit. (ii). The test was accomplished ad day 9 after coating, Silk fibroin-coated
inana showed an increased firmness, when compared to uncoated control. (c) Images of the internal flesh of
on-coaled (i) and silk fibroin-coated (ii) bananas at day 9 post coating-treatment. Flesh of non-coated banan
‘esented a brown colour, while silk fibroin-coated fruits preserved a tallow flesh, indication of a decreased
pening rate for the silk fibroin-coated samples.



v Development of Bread Supplemented with the Silk Protein Sericin®
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Sericin addition (g) 0 8 9 10 11 12 13 18

Specific volume (ml /g) 4.51 1. 14 3.88 3.99 3.82 3.72 2 86

Fig. 1. Images of breads and cross-sections of loaves prepared with various sericin additions



Fig. Z. SEM image of model dough with (b} or without (a) sericin

Table 4. Effects of added sericin on bread palatability

ease of overall

Sericin addition (g) crust color texture hardness flavor chewiness llowi tuation
0 (control) 0 0 0 0 0 0
2 0.03+1.20 0.46+1.24 —0.17+1.33 —0.37=1.00 0.14+1.12 —0.20+0.90
Discrimination 4 0.40+1.03 0.06+1.11 034+1.19 —0.20£1.05 0.17+1.12 0.20+1.08
6 0265129 023+1.21 060+£1.42 —0.06£1.35 0.00+£1.24 —0.63+0.97
8 0771117 034126 0712127 —0.03£1.42 -0.26+1.33 0. 40+1.22
0 (control) 0 0 0 0 0 0 0
2 0.26£0.98 —0.03+1.27 —0.11+1.37 0.29+0.99 0.29+1.20 0.26+0.95 0.46=1.01
Preference 4 0.46+£1.07 0342108 0.2051.16 —0.06=1.11 0.11+1.23 0.06+1.03 0.20+0.93
6 0.40+1.06 0.09+098 040+£1.35 —0.11+£1.08 0.20+£1.02 —0.09+0.92 0.06+1.21
8 0.0651.21 <0.09+1.31 043+1.44 —0.34£1.21 0.29+1.30 —0.34+1.28 -0.23+1.17

n =135, mean= SEM; "-p <0.0125
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