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Fig. 1. Silkworm pupae are rich in high-quality nutrients and have great potential
as animal feed.
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Fig. 2. Appearance of silkworm larvae after UV irradiating. (A)-(E), light to strength levels;
(F), no UV irradiating.
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Table 1. Effects of bacterial growth with different treatment of silkworm pupae extracts.

e Cg-sg;§%22 Cg.;gﬁzsll S. xylosus E. coli aeruginosa cholefc.zesuis
BHEEUV 1.5£0.0%a"  0.7£0.0a  0.740.1a  1.1530.0a 1.5£0.0a  0.79%0.0 cd
RFMEUV 1.310.0ab  0.610.1ab  0.510.0b  0.87%0.0 cd 1.2£0.0c  0.89%0.0 ab
[ EUV 1.3£0.0ab  0.2£0.0cd  0.320.0d  0.8910.0bcd 1.240.0c  0.85£0.0 abc

HEREUV 0.610.0d 0.2£0.0cd  0.3£0.0d  0.9210.0b 1.3£0.0b  0.82%0.1 bed
EEIEUV 0.610.0d 0.4102bc  0.310.0d  0.88£0.0bcd 1.2+0.0c  0.90%0.0 a

Hetfy 0.6£0.1d  02+0.0cd 03%0.0d 0.85£0.0b 1.120.0d  0.8240.0 bed
=il 1240.1b  0.6+0.0ab 0.5%0.0c 0.90¥0.0cd  12#0.0c  0.69%0.0¢
Ampicillin (+)  0.5¥0.0d  0.140.0d  02%0.0de 0.14+0.0f  0.740.0f  0.29%0.0f
B () 1.040.1¢  05%0.1b  04%0.0c 0.80#0.0e  0.8%0.0e  0.7610.0 de
*: OD600

¥: means * standard error (n=4) within each column followed by the same letter are not significantly different
at 5% level by LSD test.
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Table 2. Effects of pupae meal supplemented in diet on growth performance of broilers.

Ttem Treatment

control 0.5%PM 1.0%PM 1.5%PM
1-21d
Weight gain, g/bird 919.94.6 ab>  904.9t4.5Db 900.314.0 b 935.2%4.6 a
Feed consumption, kg/bird ~ 1.310.0 a 1.210.1 ¢ 1.240.2 be 1.2£0.0 ab
FCR (kg/kg) 1.4%0.1 a 1.310.0b 1.310.0 b 1.350.1b
22-35d
Weight gain, g/bird 1423.710.0b  1454.9£10.4 ab 1489.519.8 a 1403.419.5 b
Feed consumption, kg/bird ~ 2.130.0 a 22%0.1a 2.210.0 a 2.130.1a
FCR (kg/kg) 1.510.0 a 1.510.0 a 1.530.1 a 1.510.0 a

“: means T standard error (n=3) within each row followed by the same letter are not significantly

different at 5% level by LSD test.

FCR: Feed conversion rate; PM: pupae meal.

K= BINEREH3S KA b o &

Table 3. Effects of pupae meal supplementation on serum parameter of 35d-old broilers

Feeding mode

Items P value
CK 0.5% PM 1.0% PM 1.5% PM
mg/dL
GLU 203.310.3* 203.2+0.3 203.310.2 203.310.3 0.98
BUN 1.910.2 1.810.2 1.910.3 1.810.2 0.99
UA 2.410.0 2.50.0 2.510.1 2.5%0.0 0.27
U/L
SGOT 317.0+3.2 3154132 311.813.3 318.513.2 0.28
SGPT 6.410.4 6.510.3 6.710.4 6.810.4 0.21
g/dL
T-P 3.610.3 3.610.3 3.510.2 3.240.2 0.17
ALB 1.610.0 1.70.1 1.610.0 1.60.0 0.93
GLO 1.910.2 1.910.1 1.910.1 1.910.2 0.33
mg/dL
CHOL 145.6+1.2 147.8%1.1 143.0+1.0 146.0+1.2 0.97
TG 33.013.5 33.713.6 39.313.6 40.213.5 0.61
HDL-C 72.012.4 73.612.2 75.412.3 75.012.4 0.91
LDL-C 69.611.2 65.911.2 65.7%1.1 65.711.2 0.74

“: means * standard error (n=6)
GLU: glucose; BUN: urea nitrogen; CREA: creatinine; UA uric acid; SGOT glutamic oxalocetic
transaminase; SGPT: serum glutamic-pyruvate transaminase; TP: total protein; ALB: albumin; GLO:
globulin; Alk-P: alkaline phosphate; CHO: cholesterol; TG: triglyceride; HDL: high density lipoprotein;
LDL: low density lipoprotein; PM: pupae meal
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Table 4. Effects of pupae meal supplemented in diet on microbial parameter in intestinal content of

broilers.
Microbial parameter, Treatment
log cfu/g Control  0.5% PM 1.0% PM 1.5% PM

Lactobacillus

lleum 7.310.2 a* 8.110.2 a 7.110.1 a 6.810.2 a

Caecum 7.5%0.1b 9.0£0.1 a 8.110.1 b 7.610.0b
Coliform

Ileum 7.210.1a 7.5%0.1 a 7.0£0.1 a 6.510.0 a

Caecum 8.8%0.1 ab 9.310.1 a 8.110.2 ¢ 8.7%0.1 be

“: means T standard error (n=6) within each row followed by the same letter are not significantly
different at 5% level by LSD test.PM: pupae meal

RI~ BIRETEE3S R AR EARE 58
Table 5. Effects of pupae meal supplemented in diet on intestinal morphology of 35 d-old broilers

Treatments
Item

control 0.5% PM 1.0% PM 1.5% PM
Jejunum
villus hight ( 1z m) 1112.919.6 a” 1112.319.7 a 1117.7£9.6 a 1112.019.5 a
crept depth (¢ m) 214.8+3.2a 173.5¥3.3 b 180.1+3.3b 185.8t3.3 b
Villi:crypt ratio 5.6%0.1 a 6.310.1a 6.210.0 a 6.210.1a
Ileum
villus hight ( 1z m) 1147.4+10.1 a 1191.2410.0a  1183.8%t10.0 a 1176.0£10.1 a
crept depth (¢ m) 206.213.939a 215.0£3.9a 2453138 a 223.6%3.9a
Villi:crypt ratio 5.410.1b 6.210.0 a 6.210.1 a 6.010.1 ab

“: means T standard error (n=4) within each row followed by the same letter are not significantly
different at 5% level by LSD test.
PM: pupae meal
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Research on the Development of Silkworm Pupae
as Animal Functional Feed Additives

Liao, Chiu-Hsun' and Wu, Tzu-Hsien'

Abstract

To revitalize the domestic sericulture industry, we progressed on silkworm pupae to
produce antibacterial peptides in various ways, and was to investigate the effects of dietary
supplementation of pupa on growth performance and morphology of intestinal villi in broilers.
The results showed that medium and high strength of UV and starvation treatments could
induce silkworm pupae to produce antibacterial substances and effectively inhibited the growth
of Staphylococcus aureus. The results of dietary pupae powder (PM) supplementation showed
that feeds with PM had better body weight gain in broilers relative to the control group. The
flora contents of the 0.5% PM group had significantly higher lactic acid bacteria counts and
significantly lower E. coli populations. The effect of dietary supplemented PM on the intestinal
villi of Ross308 broiler showed that the 0.5% and 1.0% PM groups had significantly better
villus height and gland than the control group. In summary, the addition of silkworm pupa
powder to broiler diets can improve the intestinal flora and morphology and have the potential

to promote growth.

Keywords: silkworm pupae, antibacterial peptide, functional additive, animals
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