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WEABREUT NN 0.5 K2 1% Rl ol $2 7T A HER Y B B i E S R A - (e B E )
WK fERR © IRIIFY/ N B B 4SS R S S EIRERAR R 4 B - BHEERKERHTE
TRV 15% o HETT AW IERRE 2 BN NN R B o Z i > pan bEMELVE 132.8 keal/
100g > 7K53 78.2% > fHEH 10.5% - #58ELE 1.5:1 > FFEREREONA S ZEHEE > HE&
R E B - BREEHEE U TE O - BRI - SRETRZE
EERTTRMETE - HARESERY 60 POEUERETH & 82% » P PRI R IR T &
HHEFH > T R 67% KR 60 # o 75% 2ol M A FE sn R AU & & 2 i T S R -
A e E A A (B S IR A T B DR - AR ilr EASEAE e AL AN - W LR
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TTERREZ A REERENRY - WG - 2 .
" OB A E-mail ¢ jsliaw@mdais.gov.tw

47



e

FEN 7B One Health =GR - T8 FOFEWRPFE R ERE RS T - 70k
RAEH PR E R A o B T BYIORIEAESE R PR AR S ) 5T 1T

i it
PreEZ B g EEARN RS - FrEESVE R G(F - B ZE - RARITN

HiENBYR RS - FERREREYIE RV R YR & o > BEE2BENE)
Vi an SR E EH - P LR BT R

BERRBEFGIEEEEANEEEEMEGRRY - 101 30 FERHIEERREE
AR R > AR PR 2T ST B ARRESE ~ SR B R (B R
EEEM - BUESREA T EFELYRERNEN - ARSI hEREE
ZEIEY) > Z{EBHMEHCEE RS > WSt EOENA - BifEREERIEELN
—fEfgE: - 3 H S EEERMT - Bl S 55-65% HEH -~ 30-34% KIHEHT K 27
BEYES RN T AERE  XE - KEPYZERSEYE ) Z— ) NMELL
Sadat et al.(2022) Bl S AR « AR - ByBULEYEEYSEDE > I ARRERTE
FHEIFN AREATEIL - DUE - JUER R RITAVDIR > TR B R i B S i 2 157 R (B
BEABARFE SRR - fEABRRRHEREREUESE -

ZERRRCERERZ S R ZBESRIMYIRSE T a e EE S EAA
PUETERIVIN THK - A FREIL S ER ERE - FIEEE b B 2 EETTE
HERK > FERS A S A S EB'YE - FHETIEMEEE BRI & - WSS g
VISR E R - ST B SRAE R E - RSN S T NEEREL SR A
B INRR RAVILA K B SRS N ME -

Sy PR B P BRHA NPl Z 5T

DUFHERK (Antimicrobial peptides, AMPs) M {E EFFERAK - 257 AR EPRG N A
CINIAERE - JHERIGN B — B N T - BRARIET ARV E Y
73 o BEHIPIEIE T2/ 0 B 6~120 (B EBRAHA - ZE2IEE > H[ER B /KB gt
KU ST WK BRI AR E  MEBUR M DIEHRE SRR
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FgAHENE  HABRE - SEEEREEANEREEIREER (F8% » 2009) - Xiao
et al. (2015) FI| F BRI TE AT FLER AR 2 i i FH A B AL (58 AR RV BUEAR > w3y
IIF5E A 45 BS B e F B B 13.3 ]2 29.3% -

Eea N PSR et SRFEEE A RSN - diEEIEE RN
PUEYIE - SR E AREB SR T (Nesa et al., 2020) © 1974 3P LA AN A T
ditbREE (Hyalophora cecroia) Whs PNAFAE—TEELHUENEMEAYRELZ (cecropin) 5 FEEALH
ERAE A - St E 8 B E A RER I EHOAIREIRE: - DHRESMR AR
ARSI (S8 > 2009) » Nesa et al. (2020) {RIZA [FIHIHEIR > 14518 RO 1% - %
R BN A REZ - defensin ~moricins -~ gloverins ~attacin % lebocins 55 6 fH{ B HERL
BRI BT B B - NME B A BT EAEN: - WESEE - Pl - fUREE
M IFER TR RAREY) » BB EA R ERRE  aTERETE R B AER
RIRFEN -

Nesa er al. (2020) EFEE A RGN - RRMME TR KERRFEE > HEY
SHERACKE - EAIFR— RS S RTIEYE - SR E AR E T - RE
ghEs RECHELURDSECR R - IRER R B4R 2R L - BBEREET A
BALE A (B —) - BRB R TRREZE SRR - SN TR B e
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[ A e
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el — ~ mEE AN FEAEARVEE - (A) £ ((E) BESHE > (F) Bk -
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(9T = B MR e SR T R FE B S5 e Y B RS R P 41460 S R T BR B I
AT BRI S R BT ES P M B SRR F Ampicillin i ZHIE MR R - A BaE
BRI R AR B SR - R - S R
BN A - PR BRI AK 374 TE AL D E K B - 8 SRR EES
B HIES B R (ERETRER I 200 5 TRI0 1% B0 FTHR T A 2 B 1
I 4.6%( £ )+ HLAIIRA LA TER - BURAKEE T2 BIfn R 4 BIER
LA o EEERERIN 0.5~1% BRUHk) AT 55 h AL M R R R A (%
) AR ERS A R B R RS R R AR -

TRONEIHETIREY/ N AENE - B ICR A BB S R A (LG A B - SRINEEI
PR EBAR B BRI AAAAE 14 RIE RS S RE TR B 3 (S TR
W{ES 14 H 2 H%0E 1.3x10° CFU/ g » B PMERLIMENIALL > 1.0x10° CFU/ g » FERAEREMS
E8E 1.6x10° CFU/ g » {RHASEA4H 2 2.0x10° CFU/ ¢ (B =) - SIS EEe s gk
HEAE Ve BRI I RS T SRS B 2 T8 ) -

x— - BipeEH N E R Z P E

Treatment
Item
control 0.5%PM 1.0%PM 1.5%PM
1-21d
Weight gain, g/bird  919.914.6 ab” 904.914.5b 900.314.0 b 935.2%4.6 a
Feed consumption, - 1, 1.240.1 ¢ 1.240.2 be 1.20.0 ab
kg/bird
FCR (kg/kg) 1.440.1 a 1.340.0 b 1.340.0 b 1.340.1 b
22-35d

Weight gain, g/bird  1423.7£10.0 b 145491104 ab  1489.519.8 a 1403.419.5b
Feed consumption,
kg/bird

FCR (kg/kg) 1.510.0 a 1.510.0 a 1.5%0.1a 1.510.0 a

2.110.0 a 22%0.1a 22%0.0 a 2.1%0.1a

z : 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.
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Microbial parameter, Treatment

log cfu/g Control 0.5% PM 1.0% PM 1.5% PM
Lactobacillus sp.
Ileum 7.310.2 a* 8.110.2 a 7.110.1 a 6.810.2 a
Caecum 7.510.1b 9.010.1a 8.110.1b 7.610.0 b
Coliform
Ileum 7.2130.1a 7.5%0.1a 7.0%0.1 a 6.510.0 a
Caecum 8.810.1 ab 9.310.1 a 8.110.2 ¢ 8.710.1 be

z: means T standard error (n=6) within each row followed by the same letter are not significantly different

. 1

BiRAmME
&~ B1% 2 K 4 EERIHEE N

at 5% level by LSD test.PM: pupae meal
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BERF RSB

S 250 £ d BT W3S BLRG i AL

WEE 1 e A RR S - AR S AR B SRR
BLORTIEhTARE - 2020 FENFEYEIEEHELME 15 U N EOEADE - DAL
BT BRIV SRR > HREY & SBREEERRN RGNS LU
S 10.9% HE K E - P REYREE SV TERERSE 72.9% » EilEEEEY &
m PR R - [EIR L FAROE RR A Shisi (225 2021) - 6 FREEIR R R AR AE
BRI H B RS - EEERYEYESRANAR - NEZGM > FEIZELT - 125
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(lsR - ARG 2 B £ B iR 132.8 keal/ 100g » 7K77 78.2% » #HE&EH 10.5%
FHASAR 10% » BR/KIEE) 0.2% » FR5r 1.1% > $5 0.1% > $58ELL 1.5:1( R =) » FFEER K
B AEZdE#E - HERBRESBEY » L2iE - 58 72 SR ETRELRIZ
MG - GREUR 93.2% f FFRRAA & B et YRR - UM 2 181% - 75% 55K
PR EE A M 90% 88 T8 R Rt A 28 st H A A S MBI R (A IR EUR, -
o1 32.2% 50 Ry SRR 252 - 30.5% SHOR(E B » 25.4% HLAEE RSN (B=) -
S5 15 B TR B MBS - AEI R 80%(12 & ) » FREERHAG, » 2
A LA T T8 2ol BARHE s PRI REUE 42 XK - (Bl BRaminI X
SR 42 T ERBIR 101 (FRIU) - SRS AR i 28 o (A B ) 7 82% Sl ARG RAEL 60 7 »
HERAY T ERETH (B G ) BUPRIRRA 67% K12 60 7 - 12 €525 A - B IR
H B 3613.5 72 K 2868 57 (0.56 : 0.44) » EhA 9 B A EN A E%H B #E (EU) -
OIS » AR S B S ER4H B ## - ARTT R 4G BN s AR AR
AR S E R A R TG E BAT > TR0 BRI 26 e F1] F B 22 2
(RN E TR

R= - BRI E BN R

{RETE: 122 keal/ kg

5% BEII(%) BEIEIEEY)
HES 10.5 482
HLAEH 10 39
BKAE A 0.2 0.9
Moy 1.1 5.0
] 0.1 0.5
Koy 78.2
S8 %) mg/ 100 keal

T 0.22 165.7
$5 0.32 241.0
FEWEEL 1.5:1
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Development and commercialization of silkworm
pupae antimicrobial peptides in animal feed
additives

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

Abstract

In order to develop the sericulture in Taiwan, we study the dry silkworm (Bombyx mori L.)
pupa powder as a cat food additive for improving the pets' health. We establish the procedure
of the inducing antimicrobioal peptides (AMPs) in silkworm pupa. The hemolymph of AMPs-
inducing silkworm pupa shows the ability of gram-positive bacteria inhibition. Both adding
0.5% or 0.1% AMPs-inducing silkworm pupa powder within feed could not only strengthen
poultry’ s digest system but also increase body weight and improve nutrition intake. Also, we
find that after 4-week AMP-inducing silkworm pupa feed trial, Clostridium perfringens in the
mice’ s intestine decrease 15 percent. According to above reason, the research team come up
with the idea of adding AMPs-inducing silkworm pupa powder within cat food, as a functional
pet food. To comply with U.S. FDA and European’ s recommendations of pet food, this AMPs-
inducing silkworm pupa-added can product’ s mineral ratio of Calcium/ Phosphorus is 1.5 and
is without heavy metal residue. The nutrition content is 132.8 kcal/100g with 78.2 % moisture
and 10.5% crude protein. To understand the palatability of AMPs-inducing silkworm pupa feed,
we conduct the two-bowl test and it shows no preference difference between control group and

experiment group. The food intake rate in 60 seconds feeding trial of the functional cat food

' Miaoli District Agricultural Research and Extension Station, Council of Agriculture, Executive Yuan,
Taiwan, R. O.C.
* Corresponding author, E-mail : jsliaw@mdais.gov.tw
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is 82 percent, 15 percent higher than control group. We have technical transfer with biotech
industry and there are several AMPs-inducing silkworm pupa adding cat food products in the
market now. The popular of silkworm pupa cat food will also drive up the sericulture industry in

Taiwan.

Keywords : silkworm pupae, antibacterial peptides (AMPs), functional additive,

commercialization




