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Abstract

This study investigated the effects of silkworm droppings (SWD) added diet feeding on quality characteristics
of pork loin meat. Pigs were divided into 7 treatment groups (10 pigs/group) and subjected to one of seven
treatment diets (0, 1%, 2% and 3% SWD for 4 weeks, 1% 2% 3% SWD for 8 weeks, SWD diets; total fed
diets) before slaughter. Pork loin were collected from the animals (110 kg body weight) slaughtered at a
commercial slaughterhouse. Pork loin meat were packaged aerobically and then stored at 4°C for 2,5 8 or 12
days. Samples were analyzed for general composition, texture characteristics and physico-chemical properties. pH
value was not significantly different between the control and SWD treatment groups. pH of control and SWD
treatment groups were increased as the storage period passed. General composition, cooking loss and texture was
not significantly different between the control and SWD treatment groups. WHC of SWD treatment group was
higher than that of control group. WHC of control and SWD treatment groups were significantly decreased as
the storage period passed (p<0.05). Meat and fat color (CIE L*, a*, b*) were no significant differences between
the control and SWD treatment groups. L* and b* value of meat color were decreased as the storage period
passed. There was a not significantly difference in shear force value among control and SWD treatment groups.
Shear force value was decreased significantly during storage in all treatment groups. In all results, dietary
SWD-supplementation was not affected in general components, texture characteristics and physico-chemical
properties. It is suggested that dietary SWD-supplementation could produce of high quality pork
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Table 1. Formula of experiment diet (% as fed basis)

o
=

Item Experiment diet
Finisher I Finisher I
(60~90 kg) (90~110 kg)
Ingredients
Yellow comn 67.32 69.25
Soybean meal 23.60 14.68
Wheat bran - 5.65
Rapeseed meal - 3.00
Limestone 0.43 1.00
Tricalcium phosphate 1.92 0.84
Salt 0.30 0.30
Vitamin* 0.10 0.10
Mineral ** 0.10 0.10
Animal fat 2.16 1.00
Molasses 4.00 4.00
Lysine 0.07 0.08
Total 100.00 100.00
Chemical composition

DE (kcal’kg) 3400.00 3300.00
Crude protein (%) 16.00 X 14.00
Lysine (%) 0.90 0.75

* Vitamin : vit A, 4,000IU ; vit Ds, 800IU ; vit E, 151U ; vit
Ks, 2 mg ; thiamin, 8 mg ; riboflavin, 2 mg ; vit Bia, 16 mg,
pantothenic acid, 11 mg ; niacin, 20 mg ; biotin, 0.02 mg.

** Mineral : Cu, 130 mg ; Fe, 175 mg ; Zn, 100 mg ; Mn, 90
mg ; I, 0.3 mg ; Co, 0.5 mg ; Se, 0.2 mg.

Table 2. Chemical composition of silkworm droppings (air

dry condition)
Chemical composition
Item - -
Moisture  Crude protein  Crude fat Ash
% 9.71+0.91 10.75+0.29 2.4540.09 17.0+0.46
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Table 3. Conditions of computer and Rheometer for tex-
ture analysis

Items Conditions

Computer conditions )
120 mm/m

Table speed

Sample speed 60 ms

Load cell 10 kg

Adapter area ¢ 5 mm

Sample area ¢ 10 mm

Sample move 15 mm

Sample length 10 mm

Force unit g/cm2

X axis unit Time (sec)
Rheo meter conditions

Mode 21

R/H Real

R/T Press

Rep. 2

Max. 10 kg

15.0 mm

120 mm/m

1 sec
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g k380 hﬂvd A slgle] A g gRUole]
X)) (Demeyer and Vandekerckhove, 1979) 18] 31 o}u] =4k
23|z <lgt 4714 719] =ZA(Bartholmew and Blumer, 1977)
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Table 4. Changes in pH on feeding periods and levels of dietary SWD within pork loin stored at 4C

Storage (days)

Treatments"

2 5 8 12
Control 5.53+0.09 5.57+0.08"" 5.55+0.07 5.63+0.09
Treat 1 5.47+0.07 5.52+0.08" 5.58+0.07 5.62+0.11
Treat 2 5.46+0.13 5.54:40.04° 5.56+0.14 5.62:+0.08
Treat 3 5.5240.05 5.580.02"% 5.57+0.04 5.54+0.12
Treat 4 5.60:0.14 5.58+0.11"5 5.64+0.04 5.68+0.08
Treat 5 5.49+0.08 5.58+0.05"" 5.550.07 5.57+0.04
Treat 6 5.5840.04° 5.67+0.04** 5.63+0.10° 5.7520.05"

" Control : commercial diet, Treat 1, 2, 3 :
and 3% silkworm droppings for 8 weeks.

containing 1, 2 and 3% silkworm droppings for 4 weeks, Treat 4, 5, 6

: containing 1, 2

*% Means with different superscript in the same column are significantly differ at p<0.05.
® Means with different superscript in the same row are significantly differ at p<0.05.
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Table §. Effect of feeding periods and level on chemical composition of dietary SWD pork lion

Chemical composition (%)

Treatments" - -
Moisture Crude protein Crude fat Ash
Control 73.24£1,96 78.85+0.525C 5.46=1.42 0.84+1.42
Treat 1 71.79+3.50 82.69+0.02"® 4,07+0.57 0.73+0.05
Treat 2 74.39+2.23 79.43+1.30%%¢ 6.45+1.37 0.87£0.01
Treat 3 75.24+3.43 75.00£3.97° 6.37+£2.78 0.85+0.11
Treat 4 71.83+3.40 84.38+0.50* 5.30+1.69 0.94+0.02
Treat 5 72.12+2.53 79.03+3.895¢ 6.66+1.63 0.91£0.07
Treat 6 73.39+£0.41 77.4140.255¢ 7.04£1.13 0.89+0.07
" Control : commercial diet, Treat 1, 2, 3 : containing 1, 2 and 3% silkworm droppings for 4 weeks, Treat 4, 5, 6 : containing 1, 2

and 3% silkworm droppings for 8 weeks.

© Means with different superscript in the same column are significantly differ at p<0.05.
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Table 791

Table 6. Changes in drip loss(%9) on feeding periods and levels of dietary SWD within pork loin stored at 4T

)

Storage (days)

Treatments1
2 5 8 12
Control 4.07£1.27° 2.4120.30° 2.2040.62%° 2.180.11%
Treat 1 433+1.28 3.37+0.41 3.04+1,1748 2.78+0.63"8
Treat 2 5.36+2.31 4.87+0.53 437137 3.3040.51*
Treat 3 3.87+0.78" 3.1540.64" 2.49+0.71%% 2.54+0.15%
Treat 4 3.67+1.27 2.3442.43 2.23£0.53% 2.11£0.20%
Treat 5 5.1242.27° 3.94+1.13® 3.43+1.00"%% 2.24+0.43%
Treat 6 3.824+041 - 4.3842.09 3.48+1.21%8 2.5040.14°

Y Control : commercial diet, Treat 1, 2, 3 : containing 1, 2 and 3% silkworm droppings for 4 weeks, Treat 4, 5, 6 : containing 1, 2

and 3% silkworm droppings for 8 weeks.

AB Means with different superscript in the same column are significantly differ at p<0.05.
® Means with different superscript in the same row are significantly differ at p<0.05.

Table 7. Changes in cooking loss(%) on feeding periods and levels of dietary SWD within pork loin stored at 4T

Storage (days)

Treatments”

2 5 8 12
Control 36.23+2.67°8 39.83+2.47% 37.7843.08 36.48+1.35%8
Treat 1 35.37+1.5348% 37.20+1.5145 36.00=1.46® 34,160,035
Treat 2 37.62+1.414 39.12+4.3848 36.11£1.30 36.89+1.15%
Treat 3 37.14+1.32% 36.61+0.74%% 37.09+2.03 34.94:+0.78*5¢
Treat 4 34,710.535% 36.92+1.18"5% 36.73+3.63° 31.80+2.40™
Treat 5 34.0540.84%° 37.98+0.64"% 37.110.08° 33.55+1.18°™
Treat 6 36.58+1.28"8 35.05<1.11° 35.8542.21 33.75+0.75°

Y Control : commercial diet, Treat 1, 2, 3 : containing 1, 2 and 3% silkworm droppings for 4 weeks, Treat 4, 5, 6 : containing 1, 2

and 3% silkworm droppings for 8 weeks.
ABCD

Means with different superscript in the same column are significantly differ at p<0.05.

® Means with different superscript in the same row are significantly differ at p<0.05.
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Table 8. Changes in water holding capacity on feeding periods and levels of dietary SWD within pork loin stored at 4T

Storage (days)

Treatments"
2 5 8 12
Control 69.5040.48%° 70.020,84% 66.90+0.54° 50.90+2.82%
Treat 1 69.99+2,21% 72.13+3.88% 65.20+2.34° 54.1044.65%5
Treat 2 70.3542.75% 71.1543,25"% 65.51£2.40° 51.301.73%%
Treat 3 70.02+1.23* 74,143,185 67.88+4.48° 54.25+4,10%
Treat 4 71174118 71.954+2.9345 69.95+5.73* 57.7645.34"°
Treat 5 70.95+0.52° 74.2620.36"5 67.315.53° 52.1940.08%%°
Treat 6 72.4642.26° 76.16+0.85% 71.21%1.96° 53.15+1.95%%

) Control : commercial diet, Treat 1, 2, 3 : containing -1, 2 and 3% silkworm droppings for 4 weeks, Treat 4, 5, 6 : containing 1, 2

and 3% silkworm droppings for 8 weeks.

*® Means with different superscript in the same column are significantly differ at p<0.05.
* Means with different superscript in the same row are significantly differ at p<0.05.
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Table 9. Changes in CIE L* value (lightness) on feeding periods and levels of dietary SWD within pork loin stored at 4T
' Storage (days)

Treatmentsl)

2 5 8 12
Control 51.66+1.47°% 54,042,505 54.07+3.63" 55.8441.73"
Treat 1 51.97+1.78%® 52.38+3.21°% 52.1942.04° 54.80+2.10"%

' Treat 2 54.4242.44" 55.45+3.20* 55.29+2.29 55.70+2.16""
Treat 3 50.35£1.41% 53.86+1.61°™ 52.2143.54® 53.40£2.15%
Treat 4 52.48+2.49%° 50.1742.11°° 52.2143.54° 55.36+2.89"%
Treat 5 51.89+1.26% 51.3842.13%° 53.17+3.10° 56.88+2.67™
Treat 6 52.19+1.66°¢ 54.23+4.73"% 5230227 55.07+1.73*

Y Control : commercial diet, Treat 1, 2, 3 : containing 1, 2 and 3% silkworm droppings for 4 weeks, Treat 4, 5, 6 : containing 1, 2
and 3% silkworm droppings for 8 weeks.

*BC Means with different superscript in the same column are significantly differ at p<0.05.

® Means with different superscript in the same row are significantly differ at p<0.05.

Table 10. Changes in CIE a* value (redness) on feeding periods and levels of dietary SWD within pork loin stored at 4T

Storage (days)

Treatments')
2 5 8 12
Control 7.8422.127% 9.4242.11% 4.51+1.42% 73841477
Treat 1 5.3840.78"% 5.83+0.47° 7.36+2.54% © 5165099
Treat 2 6.97+1.49% 7.17+1.21% 7.54+1 47" 5.09+1.48°
Treat 3 5.47+1.38% 6.49+1.525 6.22+1.60™ 8.23+0.714
Treat 4 436£1.67% 6.66=1.025% 6.2241.60"% 5.84+1.52%
Treat 5 4.21£1.37% 7.2040.83% 8.12+0.94" 7.25+1.17°%
Treat 6 7.43+0.90" 6.53£0.89%C - 7.432.63* 6.31£1,025¢

D Control : commercial diet, Treat 1, 2, 3 : containing 1, 2 and 3% silkworm droppings for 4 weeks, Treat 4, 5, 6 : containing 1, 2
and 3% silkworm droppings for 8 weeks.

ABC Means with different superscript in the same column are significantly differ at p<0.05.

® Means with different superscript in the same row are significantly differ at p<0.05.

Table 11. Changes in CIE b* value (yellowness) on feeding periods and levels of dietary SWD within pork loin stored

at 4C
Treatments” Storage (days)
2 5 8 12
Control 3.96+0.925¢ 5,081,184 5.00+1.91* 6.11+1.46%
Treat, 1 3,1920.68° 5.2042,10% ‘ 5.84+1.19° 5.04+2.67°
Treat 2 4.6140.72% 5.65+1.26"%° 6.38+1.08° 7.98+0.834
Treat 3 3.8620.40°% 6.0242,25% 6.11£1,23° 5.27+0.87°
Treat 4 4.64+1.11%% 4,19£2,00% 6.11£1.24° 5.20+1.995%
Treat 5 577+1.114% 3.9440.57 5.67+1.34° 6.78+1.214%
Treat 6 4.43+0.89° 4.45£1.56"° 5.13£1.01 4.75+0.87°

Y Control : commercial diet, Treat 1, 2, 3 : containing 1, 2 and 3% silkworm droppings for 4 weeks, Treat 4, 5, 6 : containing
1, 2 and 3% silkworm droppings for 8 weeks.

ABC Means with different superseript in the same column are significantly differ at p<0.05.

® Means with different superscript in the same row are significantly differ at p<0.05.
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Table 12. Changes in CIE L* value (lightness) on feeding periods and levels of dietary SWD within pork loin stored at 4T

Storage (days)

Treatments”
2 5 8 12

Control 70.95+5.56™ 77.84+1.63% 80.06+1.17% 79.29+1.70%5
Treat 1 73.91£1.78% 79.78+1.93" 79.43+0,6845% 78.19:0.63%°

Treat 2 78.29+1.534B° 80.20:1.33" 79.63+0.79%% 80.76+1.23*

Treat 3 80.12+0.97*® 78.98+1.53%5 79.02+2.083 78.72+1.46°

Treat 4 79.17+2.56"° 79.81+1.29* 79.89+1.3248 78.012.28°

Treat 5 77.64+2.10% 78.98:2.04"5% 80.42+1.24" 78.82+1,79%

Treat 6 80.48+1.10% 79.72+1.52% 79.19+1.174® 79.64+1.70*8

" Control : commercial diet, Treat 1, 2, 3 : containing 1, 2 and 3% silkworm droppings for 4 weeks, Treat 4, 5, 6 : containing 1, 2

and 3% silkworm droppings for 8 weeks.
ABCD

abe

Means with different superscript in the same column are significantly differ at p<0.05.
Means with different superscript in the same row are significantly differ at p<0.05.
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Table 13. Changes in CIE a* value (redness) on feeding periods and levels of dietary SWD within pork loin stored at 4T

)

Storage (days)

Treatments’
2 5 8 12

Control 4.80+0.45" 4.54+1 425 3.67+0.78"% 431128
Treat 1 4.61+0.39™ 3.09+0,25° 3.53+0.25"5 3.6320.7145°
Treat 2 4.18+0.82™ 2.810.81 3.200.60*%° 3.06+0.71%%
Treat 3 - 3.27+1.02° 3.74+0.78" 4.09+1.20* 3.911.07"%
Treat 4 429+0.71% 3.450.64%C 3.97+1.06* 4.05+£1.93"8
Treat 5 4.56£1.70™ 2.73+0.42°° 2.84+0.71%° 3.73£0.99"5%
Treat 6 2.7240.62° 2.88+1.04% 3.50+1.09"® 2.69+0.89°

Y Control : commercial diet, Treat 1, 2, 3 : containing 1, 2 and 3% silkworm droppings for 4 weeks, Treat 4, 5, 6 : containing 1, 2
and 3% silkworm droppings for 8 weeks. '
ABC Means with different superscript in the same column are significantly differ at p<0.05.

®° Means with different superscript in the same row are significantly differ at p<0.05.

Table 14. Changes in CIE b* value (yellowness) on feeding periods and levels of dietary SWD within pork loin stored at 4T

)

Storage (days)

Treatments'
2 5 8 12
Control 3.88+0.89% 4.57+0.94" 4.39+0.95*8 4.72+1.02*
Treat 1 5.13+0.34"% 430044 4,46£0.57°% 4.4740.48"%°
Treat 2 5.3541.11% 3.42+0,90°* 3.90+0.79% 4012047
Treat 3 4.184+0.98%¢ 3.8440.95"5C 4.1740.72°8 4.38+0.68""
Treat 4 4.95+0.714%C 4.00+0.81*® 4.81+1.43* 4,30£1.07°%
Treat 5 4.55+2.00°5% 3.13+0.32% 3.6020.295% 3.91+0.67°5%
Treat 6 4.04:+0.42° 3.79+0.65"™ 4.1320.65" 3.81+0.86"

D Control : commercial diet, Treat 1, 2, 3 : containing 1, 2 and 3% silkworm droppings for 4 weeks, Treat 4, 5, 6 : containing 1, 2

and 3% silkworm droppings for 8 weeks.

ABC Means with different superscript in the same column are significantly differ at p<0.03.
® Means with different superscript in the same row are significantly differ at p<0.05.
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Table 15. Changes in shear force value (kg/cm’) on feeding
periods and levels of dietary SWD within pork
loin stored at 4T

Storage (days)

Treatments"
5 8 12

3.96£0.47* 3.26+0.58° 3.1120.37° 2.69+0.47
3.93:047™ 3.86:0.51°" 3.54+£024"° 3.12+0.41%
Treat 2 3.90+0.38™ 3.47+0.285% 3.2940.15™ 3.13+0.38"°
Treat 3 3.95£0.42* 3.4740.335 328+0.55™° 3.12+0.40%
Treat 4  3.78£0.37°% 3.58+0.33%® 3533045 3.1320.35"
Treat 5 3.59+0.47™ 3.4440.45°% 3.07+0.49%% 2.89+0.345
Treat 6 3.55£0.45% 3.3740.335% 30310427 2.83+0.37%

Control
Treat 1

" Control : commercial diet, Treat 1, 2, 3 : containing 1, 2 and
3% silkworm droppings for 4 weeks, Treat 4, 5, 6 : containing
1, 2 and 3% silkworm droppings for 8 weeks.

3¢ Means with different superscript in the same column are

significantly differ at p<0.05.

Means with different superscript in the same row are

significantly differ at p<0.05.
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Table 16. Effect of féeding periods and level on texture property of dietary SWD pork lion

" Hardness Adhesiveness Cohesiveness Springness Gummness Brittleness
Treatments 3
glem g % g g
Control 868.77£122.90 222.00+ 47.09 31.63£5.69 71.80+16.04 629.83x102.65*  442.33= 91.88""
Treat 1 854.27+ 96.04 20733+ 53.14  32.17£1.82 69.70+ 2.21 630.90+ 82.76*  486.30+ 28.99*
Treat 2 791.77+128.60 224.00+130.28 24.67+5.03 56.30+19.78 458.70£126.46"> 372,00+ 37.64"°
Treat 3 863.73£120.94 208.45+ 17.84 31.17+8.44 61.40+12.64 363.93+ 81.83"° 45377+ 92.10"°
Treat 4 826.67+100.04 179.00+ 48.00 33.77£5.57 75.90+12.99 529.53x110.13*%  429.00+124.45"°
Treat 5 780.23+ 74.30 229.67+ 36.46 31.14+2.18 60.90+ 7.12 556.00£127.31°%  449.33= 43.29*®
Treat 6 774.50+109.87 164.00+ 31.22 30.47+2.32 78.47+ 7.40 499.27+ 31.83°% 338,07+ 23.31%®

D Control : commercial diet, Treat 1, 2, 3 : containing 1, 2 and 3% silkworm droppings for 4 weeks, Treat 4, 5, 6 : containing 1, 2

" and 3% silkworm droppings for 8 weeks.

% Means with different superscript in the same column are significantly differ at p<0.05.
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