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Effect of Dietary Silkworm Droppings on Chemical

Composition of Pork Loin

J. I Lee*, J. D. Lee*, Y. J. Ha*, J. D. Jung*, J. W. Lee*, J. R. Lee*, S. J. Kwack*, D. H. Kim**
and C. H. Do*

Advanced Swine Research Institute, Gyeongnam Province*,
Regional Animal Industry Research Center, Jinju National University**

ABSTRACT

This study investigated the effects of silkworm droppings(SWD) added diet feeding on chemical composition
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%, 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 com-
mercial slaughter house. Pork loin meat were aerobic packaged and then stored at 4 °C for 2, 5, 8, or 12
days. Samples were analyzed for TBARS, sensory evaluation, myoglobin content, fatty acid composition, amino
acid and mineral content. TBARS value was not significantly different between the control and SWD treatment
groups. Myoglobin content of SWD fed group pork was significantly increased than that of control group(P <
0.05). Marbling score and acceptability were increased in SWD fed pork compared to those in control pork.
Na, Mg, Ca, Mn and Fe content of SWD fed group pork was significantly decreased than those of control
group(P<0.05). P content was significantly increased than that of control group(P <0.05). In the change of ami-
no acid composition, the contents of aspartic acid, serine and tyrosine were decreased by dietary SWD-supple-
mentation, whereas the SWD-supplementation resulted in the higher glutamic acid, alanine and isoleucine. As
dietary SWD was increased in feed, the content of oleic acid was significantly increased, but stearic acid was
significantly decreased(P<0.05).

(Key words : Silkworm droppings, Pork, Chemical composition)
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; Effect of Dietary Silkworm Droppings on Chemical Composition of Pork Loin
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AurAg S Taple 29} ).

Table 1. Formula of experiment diet(%, as

fed basis)
Item Experiment diet
Finisher I Finisher II
(60~90 kg) (90 ~ 110 kg)
Ingredients
Yellow corn 67.32 69.25
Soybean meal 23.60 14.68
Wheat bran - 5.65
Wheat - -
Wheat flour - -
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
Methionine - -
Total 100.00 100.00
Chemical Composition
DE(kcal/kg) 3,400.00 3,300.00
Crude protein(%) 16.00 14.00
Lysine(%) 0.90 0.75

* Vitamin : vit A, 4,000 IU; vit Ds, 800 IU; vit E, 15
IU; vit Ks, 2mg; thiamin, 8 mg; riboflavin, 2 mg;
vit B, 16 mg, pantothenicacid, 11 mg; niacin, 20
mg; biotin, 0.02mg.

** Mineral : Cu, 130 mg; Fe, 175mg; Zn, 100 mg; Mn,
90 mg; I, 0.3mg; Co, 0.5mg; Se, 0.2mg.
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Table 2. Chemical composition of silkworm droppings(air dry condition)

Chemical composition

Item - .
Moisture Crude protein Crude fat Ash
% 9.71 + 091 10.75 + 0.29 2.45 + 0.09 17.0 + 0.46
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Table 3. GC conditions for analysis of total
fatty acids compositions

Item Conditions
Hewlett Packard 6890
Instrument
Gas chromatography
Supelcowax 10 fused
Column silica capillary column
60mx0.32 id
Temperature program 5 C /min

Flame lonization

Detector Detector (FID)
Initial temperature 50 C

Initial time 1 min

Final temperature 200 C

Final time 40 min

Injector temperature 270 C

Detector temperature 270 C

Carrier gas He

Split ratio 90:1
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Table 4. Changes in TBARS(mg MDA/kg) as a function of feeding periods and levels of
dietary SWD in pork loin stored at 4 T

Storage(days)

1)

Treatments > 5 8 12
Control 0.17 + 0.02°° 0.25 + 0.02° 0.26 + 0.07°% 0.46 + 0.04"%
Treat 1 0.16 + 0.02%° 0.24 + 0.04° 0.25 + 0.06% 0.37 + 0.08"%
Treat 2 0.13 + 0.01% 0.17 + 0.02° 0.29 + 0.09" 0.44 + 0.07°%
Treat 3 0.14 + 0.02%° 0.27 + 0.08" 041 + 013" 0.49 + 0.13"%
Treat 4 0.16 + 0.03% 0.23 + 0.04° 0.33 + 0.07°% 0.33 + 0.07%
Treat 5 0.23 + 0.05™ 0.26 + 0.12° 0.31 + 0.02° 054 + 0.13™
Treat 6 0.18 + 0.02%° 0.21 + 0.09° 0.24 + 0.10%° 0.42 + 0.08"%

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

A8 Means with different superscript in the same column are significantly differ at p < 0.05.

abc

Table 5. Effect of feeding periods and level
on total myoglobin content of diet-
ary SWD pork lion

Treatments” Total myoglobin content(mg/q)
Control 1.13 + 0.03°
Treat 1 1.26 + 0.06°
Treat 2 1.66 + 0.01°
Treat 3 1.96 + 0.11*
Treat 4 1.94 + 0.08"
Treat 5 1.94 + 0.02*
Treat 6 1.88 + 0.03"

Y Treatments are the same as in Table 4.
ABC Means with different superscript in the same col-
umn are significantly differ at p < 0.05.

me £8

Means with different superscript in the same row are significantly differ at p < 0.05.
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Table 6. Changes in sensory evaluation as a function of feeding periods and levels of diet-

ary SWD in pork loin stored at 4T

Storage(days)
1)
Treatments 5 5 8 B
Control 6.50 + 1.05" 567 + 1.03" 6.17 + 0.98"® 5.83 + 1.17"°®
Treat 1 5.00 + 1.10° 467 + 052" 5.00 + 0.89° 467 + 1518
Treat 2 500 + 0.63°® 4.00 + 0.63% 4.83 + 0.98% 533 + 1.21°%
Color Treat 3 5.00 + 0.89% 5.67 + 1.21° 5.17 + 0.98° 6.33 + 1.36"8
Treat 4 550 + 0.84° 533 + 0.52° 6.17 + 0.75"%® 667 + 1.03™
Treat 5 6.67 + 0.82™ 5.83 + 1.33"® 6.67 + 1.03™ 5.33 + 0.82°%°
Treat 6 6.00 + 1.09" 550 + 0.84" 533 + 151° 6.83 + 1.72%
Control 517 + 117" 483 + 1.33 4.00 + 0.63 533 + 121"
Treat 1 4.00 + 1.10™® 467 + 151 4.00 + 0.89 5.00 + 0.89"8
Treat 2 450 + 1.52°% 433 + 0.82° 433 + 1.37° 6.00 + 0.00™
Drip loss Treat 3 467 + 151°° 500 + 1.41 433 + 1.03 550 + 0.55"°
Treat 4 3.83 + 0.98"% 416 + 0.75° 3.33 + 0.52° 5.17 + 0.41°%
Treat 5 4.00 + 1.26" 450 + 152 433 + 1.03 533 + 1.37®
Treat 6 350 + 0.83° 450 + 1.38 3.67 + 052 450 + 0.55°
Control 5.00 + 0.00%¢ 5.00 + 0.00°%¢ 5.00 + 0.00° 5.00 + 0.00%°
Treat 1 4.67 + 0.825° 450 + 0.84°F 5.00 + 0.63° 417 + 1.17°
Marbii Treat 2 4.16 + 0.98° 417 + 0417 5.33 + 0.825% 5.00 + 0.00P®
Zrcor'gg Treat 3 550 + 0.84% 747 + 098" 700 + 1.26™ 750 + 0.84"
Treat 4 5.00 + 0.89%¢ 5.67 + 0.52%¢ 5.33 + 0.82%¢ 5.50 + 0.835P
Treat 5 6.83 + 1.17" 6.33 + 0.82° 6.33 + 052" 6.00 + 1.27%¢
BCh CDab BCab ABa
Treat 6 5.00 + 1.27 5.33 + 0.82 550 + 1.38 6.83 + 1.83
Control 550 + 1.38"8 5.67 + 0.52 5.83 + 0.57°C 450 + 1.22°
Treat 1 517 + 1.33"8 567 + 1.21 5.33 + 0.52° 467 + 151°
Accent Treat 2 5.00 + 1.26° 5.00 + 0.63 5.50 + 0.84%C 517 + 1.17°
C:si‘l)it' Treat 3 567 + 1.21°® 600 + 1.26° 6.83 + 147" 767 + 151
y Treat 4 517 + 1.83"® 6.00 + 1.09 6.33 + 1.37°%¢ 5.67 + 1.03%
Treat 5 7.00 + 1.67° 6.17 + 1.47 7.17 + 0.75% 6.00 + 1.09%¢
Treat 6 6.50 + 1.38"° 5.67 + 1.37 5.50 + 1.22% 7.17 + 1.33"8

Y Treatments are the same as in Table 4.

ABCDE

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 7. Effect of feeding periods and level on mineral content of dietary SWD pork lion

Treat- Mineral(ppm)
ments” Na Mg K Ca Mn Fe Cu Zn P
Control 2,048.4gci 1,088.8(E) + 13'194Ei 1,233.0Z + 3.75Ai 21947 + 11.4381 42.0581 9,624Fi
87.1 7.7 414 69.6 0.07 10.68" 0.45 15.83 202
Treat 1 2,289.0Z + 1,362.12 + 15,768Ai 678.92 + 2.28Ei 84.31Et 6.69Di 13.95ci 12’532ci
105.4 19.2 251 93.0 0.09 4.39 0.99 0.99 259
Treat 2 1,891.0Z + 1,134.83 + 14,37OCi 1,142.42 + 3.71Ai 197.27Bi 15.24 + 78.31Ai 11,840Di
184.0 7.0 233 133.6 0.07 1.03 022 1705 234
Treat 3 2161.07 + 48047 + 12627 + 88880 + 373 + 10027 + 887 + 2701 + 11,05 *
938" 124° 100" 675°  001° 394°  031° 334 161°
Treat 4 1,917.72 + 2,734.8/(3 + 15,526ABi 928.22 + 3.5481 164.40ci 11.3781 32.8881 13’3093i
91.5 17.3 73 95.3 0.04 2.09 171 1.15 327
Treat 5 2,268.42 + 2,591.4; + 13,940Di 856.08 + 3230i 224.53Ai 10.97Bi 35.8981 12’262ci
107.7 215 287 79.3 0.00 3.93 0.78 178 52
Treat 6 1,695.7:D3 + 555.89 + 15,16081 643.7§ + 3.18DJ_r 203.4481 5-47D’—' 29.848;; 13,76OAJ_r
323 11.3 163 98.1 0.07 4.74 0.40 3.25 247
Y Treatments are the same as in Table 4.

ABCDEFG
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=
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el Hleke] 2
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Means with different superscript in the same column are significantly differ at p < 0.05.
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Table 8. Effect of feeding periods and level on amino acid of dietary SWD pork lion

Amino acid

Treatments”

Control Treat 1 Treat 2 Treat 3

Treat 4 Treat 5

Treat 6

Aspartic acid 5.67+032" 573+0.36" 520+0.11"° 4.95+0.11°
274+0.06" 293+027"%2.37+0.16% 2.62+0.29"° 300067 222+0.13°

Threonine
Serine

262+061" 229+023%212+017® 2.16+0.11"®

5.47 +0.60™® 5.00+0.34"®

215+0.28"® 200+0.12°

Glutamic acid 8.80+0.11° 1058+0.75" 9.24+0.15° 9.60+0.87°° 10.78+0.20" 9.68+0.77%
3.25+ 040" 259+0.34° 3.76+0.15" 3.19+0.13"° 3.00+026% 3.27+0.28%

Proline
Glycine
Alanine
Valine
Isoleucine
Leucine
Tyrosine

311+002 286+0.27 380+008 353+0.14
334+023°% 337+0.13"%352+037"® 3524027
313+0.13% 3.22+0.14%¢296+0.20%° 2.89+0.16°
240+019° 348+0.15" 2.82+0.34%°320+0.18"
4614048 525+023 4.86+070 521+050
368+£0.04" 2.64+0.36°243+008% 251+0.15%

Phenylalanine 3.05+0.15™® 326+001" 244+0.11° 2.70+0.17%

Histidine
Lysine
Arginine

258+0.60" 298+027"%3.13+0.07"® 3.40+0.04"
512+0.81°% 573+0.36"%4.85+0.39% 506 +0.22°
314+038° 4.05+0.68° 3.39+0.12°° 4.97 +0.04"

335+080 351+1.02
409+060" 3444063
392+073%  262+0.22°
3.12 041" 258 +0.49%°
526+064 4.38+0.04
290+060° 247+053%
3.04+035" 276+059"
329+0.79"® 252+037°
5.18+0.23% 450+051°
391+056% 3.14+0.22°

550+ 0.23"
2.73+0.11%%
2.29+0.02°®
10.44 £0.72%®
3.41+0.74%®
3.03+0.19
417+0.20"
3.39+0.30™
2.84+0.21°°
4614039
212+031°
270+ 0,085
2.82+043%
5.96 +0.47"
3.84 40485

Y Treatments are the same as in Table 4.

ABCD

Means with different superscript in the same row are significantly differ at p < 0.05.
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Table 9. Effect of feeding periods and level on fatty acid of dietary SWD pork lion

Fatty acid Treatments”
Conrtol Treat 1 Treat 2 Treat 3 Treat 4 Treat 5 Treat 6

C14:0 1144005 127+011% 115+009"® 1.08+005° 1.10+0.04"® 1.25+009" 1.07+0.13"
C16:0 23.79 +0.27°%¢23.96 + 0.74"® 2412 +0.31" 23.80 + 0.30"%°23.06 + 0.37°° 23.17 + 0.26°° 23.00 £ 0.76°
C16:1 282+0.16° 276+0.10° 274+008° 370+0.17" 286+0.12°° 308+007° 269+0.17°
C18:0 1347+051" 12.72+0.225 13.21+0.06™ 11.97+0.16° 12.33+0.28® 11.53+0.37° 11.86+0.33°F
c18:1 46.11+053% 47.35+0.73° 47.78+0.32°° 48.16 +0.18°48.74 + 0.26°%°48.80 + 0.31*® 49.33 + 1.12"
C18:2 10.37+0.34" 907+047% 0918+006° 9.28+044° 10.20+0.13" 10.34+0.12" 10.36+0.13"
C20:4 230+041° 287+011%° 182+007° 201+008° 172+0.16°° 1.75+0.28°° 169+0.21°
SISFA? 3840+ 041% 37.95+046" 38.48+0.23" 36.85+0.26° 36.49+0.18° 3594 +0.49° 35.93+0.75°
SUFAY 6160 +£041° 62.05+046° 61.52+0.23° 63.15+0.26° 63.51+0.18" 64.06 +0.49" 64.07 +0.75"

Y Treatments are the same as in Table 4.

2 SFA : Saturated Fatty Acid.

9 UFA : Unsaturated Fatty Acid.

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