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Chronicle of Miaoli Distric Agricultural Research and Extension
Station from 1997 to 2022

Kuo-Shiung Chung"

Abstract

Miaoli District Agricultural Research and Extension Station was previously called
Sericulture Improvement Station which was originally established as Mulberry Propagation
Unit at Gong-Guan, Taipei City, by Japanese Viceroy Administration in 1910. After Taiwan was
restored from the Japanese occupation, this unit were merged and renamed by the changes of the
social environment and the needs of business development.

The station has been restructured more than 25 years since 1997. During this period, it
has experienced the 921 earthquake, joined to the WTO, climate change, declining birthrate,
aging society, Severe Acute Respiratory Syndrome (SARS), COVID-19, etc., brings a lot of
impacts and challenges. Based on the vocation, it is necessary to review this developmental
history, to examine whether the organizational positioning and mission objectives in the time of
the restructuring have been achieved, and whether there is sufficient resilience to face of these
impacts and challenges.

This publication has a total of 8 articles and 25 chapters, the detailed record of the track of

development during the past 25 years, for the reference.

Keywords : Miaoli District Agricultural Research and Extension Station; organ chronicle;

agriculture; sericulture; apiculture; biological control

' Miaoli Distric Agricultural Research and Extension Station, Council of Agriculture, Executive Yuan,
Miaoli, R.O.C
" E-mail:cks@mdais.gov.tw
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1. Hu YF, Lee AS, Chang SL, Lin SF, Weng CH, Lo HY, Chou PC, Tsai YN, Sung YL, Chen
CC, Yang RB, Lin YC, Kuo TBJ, Wu CH, Liu JD, Chung TW, Chen SA.Biomaterial-

induced conversion of quiescent cardiomyocytes into pacemaker cells in rats. Nat Biomed

Eng. 2022 Apr;6(4):421-434
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Biomaterial-induced conversion of quiescent
cardiomyocytes into pacemaker cells

Yu-Feng Hu. M.D., Ph.D.

Conduction system disorders in the heart lead to slow heart rates that are insufficient to
support the circulation, necessitating the implantation of electronic pacemakers. Although
effective, current electronic devices have lead or generator malfunction, lack of autonomic
responsiveness, undesirable interactions with strong magnetic fields, and device-related
infections. Biological pacemakers, generated by somatic gene transfer, cell fusion, or cell
transplantation, provide an alternative to electronic devices. Here we show that the exposure
of rat quiescent ventricular cardiomyocytes to a silk-fibroin hydrogel activates the direct
conversion of the quiescent cardiomyocytes to pacemaker cardiomyocytes by inducing the
ectopic expression of the vascular endothelial cell-adhesion glycoprotein cadherin. The silk-
fibroin-induced pacemaker cells exhibited functional and morphological features of genuine
sinoatrial-node cardiomyocytes in vitro, and pacemaker cells generated via the injection of silk
fibroin in the left ventricles of rats functioned as a surrogate in situ sinoatrial node. Biomaterials
with suitable surface structure, mechanics, and biochemistry could facilitate the scalable

production of biological pacemakers for human use.

"Heart Rhythm Center, Division of Cardiology, Department of Medicine, Taipei Veterans General
Hospital, Taipei, Taiwan. Email: ythu0609@nycu.edu.tw
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i AR EE R E ARG /R ER A SPF IV ERRENY) [10] - SPF REMTHMEE -
RBREILSEREY R ARG AT 865 7 B S BRI s i P S 8
W B R E R M 247 fECREIYI e E - AR e pl RS 2 2y - Hh
FEE AR E R SRR A4 ~ AR AR RAORIRL fl SOP 55 - FEAg MR ol 77 T 52 pl L FE % 2%
453 (Nuclear polyhedrosis, NPV) + B % 53 (Cytoplasmoic polyhedrosis, CPV) ~
EMEER(LIN (Facherie virus, IFV) ~ J24%7 (Densovirus disease) 4L R5E 7 (Bacterial
gastroenteric disease) + [ 54857 (White/yellow muscardine) ~ 45857 (Green muscardine) J
BHROR (Aspergillus disease) S [ 2 7 [ SR T BEORAT - HERY ~ 10 - JEfpEh¥ - Bk
RS EMERI AR - T EEAR - OB SH E (Polymerase chain reaction, PCR) B
S GBI E (RT-PCR) FEEEMHIRERT =X - Ht LRI NPV K CPV 22 E 52 Ead
BB TR R AR R o Redrm BRI o GG S R RS R I 22 A e B
S3HiEfT (Enzyme-linked immunosorbent assay, ELISA) > (HETTFEMERE (cut-off value) >
{E R IR BN S R - TER BB B (LHUBEIR » DL ELISA AilE 2R
R ON > AR R N R IR U AL DL L -




"’.)

s
B ~ FIFL

OB T T T U

=~ BB LER L& T A

VAN TERVE SRS £ 0 FIIRENEE SR FERE - HREL T LB EAIR R
Rty o NTEIREAREL - ooy 2t « BRI IS AR 7 R (5 B RSB
BB RRH - REEETI K SRR E AR - IR IR AL R IBEAECR
Bl WIRERESEREUEHEE » EZFFEFEE A E R E RN - HARER
1960 FE &SRR EN TERHIHEEINIZE [11] > PEIRETFR GRS T4 BT~ B8]
BTSN FUBBAE N ER - Z T T A TEDRIAYIHEE [12] - A LEJRER R 2 81T
G2 - Gl ~ EE I BREREATRE 0 RIEREERE N LR R4
ZET » AR O AR ETRFER AATE > A ERE LR - R TT R - IRERE
B EE B R R (OB R MBI - MCETE  WIFELUEIL - f15 SOP &
VR E - B R 2 EREE S A\ LR 6B 24 0 5Epk s T
%—BmC03 ~ Bm-J10 5z Bm-FO1 = Z 2 51d > H Bm-J10 in AR E - it 5 A
Tl > ShEaHE IR BRI 90% ML E - g2 99% DI F > HEGHEEIEEE 2 1.04 A% -
UERE 2.08 A 0 R EEE 0.53 A% EFIRIRETRIE S - i - SERIRE R E
SEEE RIS o
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B R S

WikiE A S SAESEE
BmC03 BmJ10 BmFO01
. HREMEREMR . BIEEEBEME « MBERESHMH

- SREETEMR .- SE3EB4EE - BZmEa0RE
MR = = . ERRYEERS
EERER
BV ~ 52k =R A T akbEi A
= ~ BAHG OWoRhE

RZ et 2 BRBORE 85 2022 22 5 70.15 (F5570 > FERAMRRSE 4.8%  H
i 2025 SEHHEE(E2E 140 (R357T - Ko L EUSFR#E SRR ME B TS K E i
= [13,14] - R SRR E ML > ShZ BR RS - E—-MERERSUAFEFIIRE ZIE
PROWERBS - s4h - i BSEAR BV A SEYHENE - ATtk kR e EFs
M [15-17] > BAPASERGERPEBBM ST - Al - ESEUEEE RS ILE
afF > DSREEH RGN ow 5 L S A S PR Bkt - & TaE R RIR 1 Bk
JFURHHYASRE - AW ST EBE(EEAE - AT RO ERITEAE - RIEHER 22 EIAT -
fem VUKL EHSREES &R - 128 B 8 (Beta sheet) FUER TR - F271 7 REHY
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TREERIEHRE > B 70 ERRAVE AT B (87 - BRsGRUR LM o] (A
FEdg 4 - @ PE R ARG - MoE BRIV IS A NS S B R E e AR
HIBHEE - BT RENE T ERBSHEN - T BHREQHEEY R ERIE A ) (BHF
1756896 5% ) (&7 ) °

IE B 1B B A1 R ED%FEF%ZH

- fifi 2 I AE BB RO 15 LA BERUR B BN T EE RAUKBRE A T K
(hydrocolloid) - #8ZH EE &R R n] (e MR PR 7 B 15 I U S A A RO (B 40 8P 1l - 42T
ARG CHEE - BES A TREETT 20% DA b > HIR RIS - BUREAR B Bokl 2 iR
MBS TS ERBEE R AR -

~ PG SRR R e

FEEEYIE G RE ST T - DUSIRER SR BRI IS TN T (IR S R A&
N :IGF-1) » w[ZE £ IGF-1 JEPE2E 30 KRLLE - BEEGEEYEMEFZ S 2,000 (FLL L - &L4E
Vg BRI EUR > FLE R SRR R S A S IE (zero-order kinetic) » A Js/D 2445
BIBEREIE R R AN - BB TR E e N YR IREYE © 1E5h - BES0T1%H1 > BUR
it SHEHR BRSOl ik IGF-1 Z e B4 - m]BAE T2 (B L4 &% 1 IGF-1 Z 48 (IGFIR)
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Wl LAV EL R > HEEm A B BURH R G IR 2% IGF-1 > JE{L T IGFIR TR > (R A4
A4 G R BIAH SRR R - RSB AR E - HAEHRBA 2T R ZE o Bl B R
(Pharmaceutics) [18] K (International Journal of Molecular Sciences) [19] ZEEFEHAH]H -

v R B R R

#em (756896 &
8 5 £ M USSR
& Ao TR R RS S
- B O e o S

HAMER : 520225 3 H 1 HE2040F114 2 ik

PR ERAE AT A A ER

&7 ~ BB CAUS 1 2 KB U A

rEZh
=]

e E BT R EE SR AEREATIN S - ERVRGEREC AN > FrelEE S Sl
e - I 7 7 BRI dy - BB ARV > WEERAENRER
GEIFEAARIPIRL » B SERRE B A IR R B S S P, - LAEESREE 0 AT AR
FEARATRIHTSSRE > (BB R LUGHR S SEY IR A AR BRIk - T HETTAE SR AL RE A - R
AR SRR AT - G EEE S > SRS RS A R A R R (R = i 57 -
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Development and Application of Specific Pathogen Free Silkworm
(Bombyx mori L.) As the Biomedical Materials

Meng-Jin Lin', Yun-Chen Chan', Hwan-You Chang’, and Mei-Chun Lu""

Abstract

Silkworm (Bombyx mori L.) is a potential model organism in life science to produce the
target protein for healthcare and biomedical materials. This study aimed to develop a specific
pathogen free (SPF) silkworm system that follows the regulation of WHO GMP for biological
products and confirms its ability to be used as a biomaterial. The production system of SPF
silkworm, including germplasm disinfection, labor-saving rearing, environment control, and
pathogen detection, was established in the last eight years. The artificial diet formula for the
larval stages and new silkworm strains for the SPF system were also found in our study. In
addition, the silk fibroin film (SF-Film) was evaluated for wound healing and drug delivery.
The SF-film significantly accelerated wound healing in diabetic model animals compared with
wounds treated with commercial hydrocolloid dressing. In the drug delivery study, the release
rate of the SF-film delivering IGF-1 followed zero-order kinetics. The sustained release of SF-
film was evidenced by a two thousand-fold increase of the IGF-1 activity in the IGF-1-loaded
SF-film treatment group compared to that in the free-IGF-1 control, which could reduce the
frequency of drug administration and side effects. According to the studies, the Taiwan patent-

‘A composition of silk protein and the method for manufacturing the same’ (Taiwan patent
no. 1756896) was granted and these results were published in Pharmaceutics and International
Journal of Molecular Sciences, respectively. To sum up, these results indicate that SPF silkworm

system and SF films have considerable potential for biomedicine and wound therapy.

Keywords : specific pathogen free (SPF), artificial diet, breeding, silk fibroin, wound dressing,

drug delivery
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SEBHREC A A A L& 7y R RS BV EE S R R BRI RS 8005 2 JEORTT 178 (|
iR 60 (ERFEM % - K TN ST » R TEREREIN - TEREmE
ASEEENT SR - WIS R IR A R - o B R P ST S HE R A -
— ~ REERE N BUE R R SRR DY

SRS E ST RE () ~ B0 FERR (FEK) SFAERFAG
MSEER BRI T ZEY) » HRBRSEEH FH 60% DL FEW » SRR BEREHEMIE
Faey) - VRPN & R R ERE S o RIES 17 RN - EE - ImWE
LG ~ £V SRRy =/ - MR RE T S LEaY RS
sl o EEEI (HRATELS) WREL TUE ) o BAWIMm - FE - B mitE
A FEBERFIPR Z U3 3 AR BEE SR TEAC AU R T BE ~ Pt ~ Hidadt ~ Bl
b s s AN 4N B L UG M DhRE I 75 - SRES TR S A B & E SR A S Y
EYJTE (50 2019 5 5% 2019)

15t (Morus sp.) =P} (Moraceae) ZxJ& (Morus) ZEAERAIEY) » REESSTE
B NIREEER Y » BRI Ry ATILSEE (Bombyx mori L) K ZS3ENPINTE&Y) » DL EaedE i
Frac# < BEREY)SN - ER BB ERIMENGE O @ ER - £ H e AT
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FEREEZ T - €CRARE ZEA SR EY - — R BEREREL > 202
RS PR s FOER A - B S RN E i S T E R SO 1R BT BUEAE

TESERFRII TBUE - T 1104 5 A &AM B B R BUENY TR E —SURMEERE , -
SERNEEBY 2 —  nILUARUBER FE BT R S AN B IR R A R A
.~ GABA BREVE R IIWHSE SO A B 020N TRAZH) GABA R3ER

v - B2 Tz (7 -aminobutyric acid, GABA) > 2 FLIHEN Y AR A 2 & P Y —
FRANHIMMECE IR E - BIFMEE (PR > 2001) ~ PREFIIELE ~ B REEPREERIRE 53
SLIETHREE AR (BRI - 2016) - fESREEAY 17 FAGALRE T > DUBKREE « RPILAEHL
KBRS RS > BEREEZE G E GABA & (% > 2012; EEAIE > 2016) -
1987 ££ Tsushida 81 Murai iz /oA SR BN E GABA 2 81T T EEEERER ) © " HERE
o) Bl—fRSlE A RAE RN BORAVIRIE S T —E T ARSRURE ) (ORI SR A 5%
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%) o B S R E OB MR LR - 255 GABA S 807 17.7 % - BRE
Fly 100 ATEFEE R /D& 150 250 GABA K77 » HfE Ry GABA JEERBERERESS © 555
1t GABA {47 & 2 ol R ISR e U Y — » Ha B - S ERIEE
f2m (285 5 1995 ; Ho et al,, 2008) o fEEEFEASHHHY GABA T F2 %k (Glutamic acid)
BRI AR - BANE G 2 Bk T AR P2 19 (Glutamic acid decarboxylase, GAD) {EH] » #EE BY
GABA (Tsushida and Murai, 1987) ; Z &Y GABA AR TEHEMBMET » Rt & B H
GABA ##5 ( GABA-Aminotransferase, GABA-T) {EF] » ##pk 3EFA1% B ( Succinic
acid semialdehyde, SSA) - FZA%HE AIEIEERIGER (TCA cycle) A {LIZHE  ZRIMTEBRE MR
T GABA BN AHENE - INEREE GABA KEZH - WILMEREZ RS ETERTS
BRI (52 0 2004) -
S E A SIS B I T GABA SREZSAE BT, - Y 107 FAEIEFI4HRL
SEXMHRER > SRE8RERME R0 2B LS EEE (B—) » 5R
REMIITRE T Z GABA S BWZR » G5REHEHLL 100°C Hiaz KA H
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122 523 £% > AR RE RN GABA SERBIZVZE ALK (A% > 2018) - &
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1-Deoxynojirimycin (1-DNJ) - GABA FAE s FIMSEREVER ST B LLRH (5 B ) By
SEER A RIGE (6-8 7)) AErs & BOVBAEMRY - BURER T 28UF Lir & R B i
GABA & &4h » FRE i f U R E BRIV AT & - B DCH 2 R N R bR
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SRR RIS RERR AR - W BRI R R B - s
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G HE— P ERET SB ERU I LSS BN [E AT - SR 7= IR
28 R REFLAERE - 5BRESREUR » — 0 2 B2 GABA B8 & E R EZEER
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AN EREEREHAE 2RGEERE > DEERERMEREEEE - BRI
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HEE KRR RE G BB R - 0H B SRR e & 18 R Ry GABA T
5y (5 > 2020) - ECUSIEEE N imff s E B (O R BRIl TenySEss - K
GABA &8 & ATESF I St S = BE LU T BGRER AT » ARSRBERE M i 2 S B 7 4R el 288
FEPHR BN AL (F R—JHFRAT - 5 (2014) TN LERGEEEMEERY GABA & B SN L2 TEiY
HEE S AHRATAZCEE (R BRI BN AL ~ PRIEZRET RN TR 2 2252 - H GABA & &7 EE
EREBFRERFECLIRERIER IR ERZE PSR S E - SUZRTESE GABA
BB IS EEDRE RFRZEE - AR AR ZE R iR ATRST -
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PR~ RARIES] » 2001 « & F T B&2% (Gabaron Tea) [ [ ERHEEEAY BT - R TERIE2
21(2):153~156 -

BR&EE ~ A ~ FIEE - SREH - FEEETR - 1535EK - 2018 o AN TR B SIER S
ARy - R T RERZ2E - EEFREVIIIER 37 107~116 -

ST - 2019 o LGSR T TERGAL - PUJI[EESE 1: 48~49 -
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K~ riRE ~ FRANEE - 1995  (EEERER 2O o BRI LHTE & B - 162~178
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The research progress and promotion of GABA
mulberry leaf tea

Chiu-Hsun Liao', Chia-Hung Shih"*"

Abstract

Mulberry leaves contain many nutrients that are beneficial for health, including proteins, amino
acids, polyphenols, flavonoids and so on. 7 -aminobutyric acid ( GABA) is a substance that
inhibits nerve conduction in the central nervous system of mammals. Generally, the amount
of GABA contained in mulberry leaf tea is about 100-150 mg/100 g DW. The Miaoli District
Agricultural Research and Extension Station (MDARES) have set up a mulberry cultivation
management system, selected high GABA content mulberry varieties and picking techniques,
combined the technology of Taiwanese tea processing from the Tea Research and Extension
Station (TRES), increased the GABA content of mulberry leaves to more than 300~600
mg/100g. “The production technology of GABA mulberry leaf tea” will provide consumers
with caffeine-free and pesticide-free mulberry beverages with high GABA content for the high-

functional tea market.

Keywords: mulberry tea, process, 7 -aminobutyric acid (GABA)
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Research and development of mulberry primary
processing materials

Lai, J. S",, Chang, Y. L., Lin, Z. H., Qiu, Y. Q.

Abstract

Mulberry fruit is rich in phenolic compounds, which has the effect of health care. It is a
good for fresh eating and processing. However, the fresh fruit has a short production period and
is not resistant to transportation. The processing methods are mostly fruit juice and jam products.
In this study, the research, development and standardization of the primary processing materials
of dried fruit and fruit powder are carried out to extend the diversified product applications.

Three varieties of mulberry Miaoli No. 1, Miaoli No. 2 and 83C009 as raw materials are
divided into three kinds of fruit maturity to analyze fresh fruit and processing quality. With the
increase of maturity, fruit weight, soluble solids, total anthocyanins are also increased, but the
titratable acidity decreased. Among the three varieties, Miaoli No. 2 mature fruit has the best
sugar/ acidity ratio and the highest total phenolic content. The original dried fruit is made by
freeze drying, dehumidification drying and hot air drying, etc. The average yield is about 9.1 to
11.9%, and the freeze drying process of ripe fruit has a higher production, especially Miaoli No.
2 variety. The water activity of dried fruit is between 0.36 and 0.50. Then the drying test was
carried out with three fruit sizes of Miaoli No. 2. The yield of dried fruit was between 9.7% and
12.1%, and the yield of small fruit was higher. In the same fruit grade, the drying time of 34-40
hours had no significant effect on the yield of dried fruit. With the increase of drying time, the
brightness of dried fruit decreased, while the red and black color increased. In order to improve

the flavor and taste of mulberry dried fruit, research and development of candied dried fruit

' Miaoli District Agricultural Research and Extension Station, Council of Agriculture, Executive Yuan
" Corresponding author, E-mail : larry@mdais.gov.tw
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is carried out. The mulberries are treated with 15% and 20% granulated sugar and then dried,
which can shorten the drying time and improve the flavor. The resveratrol content of the dried
fruit is 2.97 ug/g, the anthocyanin content is 1.60 mg/g, and the water activity of the product is
lower than 0.5. About 50% of the pomace is a by-product after mulberry pressed and squeezed.
The yield of Miaoli No. 2 fruit powder obtained by different drying methods is 14.2~13.8%. The
fruit powder made by freeze-drying pomace has higher brightness and brighter red color. The
color difference of the fruit powder at 4° C is better than that stored at room temperature, and the
content of anthocyanin and resveratrol is also maintained better. Candied mulberry dried fruit
and fruit powder processing materials have been well received by bakers in application tests

such as bread, cakes and nougat.

Keywords : Mulberry, Processing, Dried fruit, Fruit powder, Standardization
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TR HE A R R &L (R N B HEIHRIE L E RS S -

FE MR ERERZEE 2 B o RSN T E iR S AR
PEERAINT TR - AT I RSB RS - MR B LR B EEVE
HERK > FIRF A S A S 2B YE - BRI M &b - S SE g
PIRHORIG B IR - $ETH6a EELHRR AR E - ASEW S T B ESE L SR - A
BB N RV A S S5 SR I0E -

Syl ERRFE Bh P s RIS P Z WE5E
JBEEK (Antimicrobial peptides, AMPs) SAfE £k » SZHETFER AP AR
BNTREDIRE RN BN TR RRAEIEN R A E T
53 - EARRIHUERERR S TR - 6 6120 (BEHERAER S RIEE > 2 FEASKs
KIS T 3 SRR BB R TR BRI © BRI AT
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FRrAHNE > HRERE - SxEaaRESH A FREREFEM (G5 » 2009) - Xiao
et al. (2015) FIFHEEREEETERYDUR AL E O e e & i N B AL 58 AR RAVDURRK - T8
IfFFE RS R e HIB EE 13.3 52 29.3% ©

Fe s B AL BN IR et ERIEE R A RaRRl - dilgEEIRE ik
PIEPIE - SRR AR T SE T (Nesa et al., 2020) - 1974 - 8830 & 4 B LAY
EEEREL (Hyalophora cecroia) $fiG NAFAE TR A TEIGERIREEER (cecropin) ¢ ZXEEAEH
WAy - A E A T EARER L EHUAERE - DHRRSIMREEYIR
PRI S SE 1 (SESF © 2009) © Nesa et al. (2020) {RIZA FEIRIRERK > T-4810 ol R g - 8%
REFERNAE KEZ - defensin ~moricins -~ gloverins ~attacin J7 lebocins £ 6 fa {71 FHEAK >
BEEERERRAY TR S E R - MERAESIAEREYE - WEHEE - DU - JURHE
A IFRN TR ZRAREY) - M A RS - TR A
RIRFEH

Nesa et al. (2020) EFAE R A RafEN - SRARE TS R FE - HEE
SIRERRALAE » FEAIEE — R EEE MITEYE - ERATEMIEERMSE T - K5
ZhER KRB LR 0 e B pe R R Baaia R 2L - BBEEHREEES
LAY (B —) - SRR R E 2SR > RN CERGHIE B Rt e

rrrrrrrrrr
g

__________________________
'''''''''''''''
..........

;;;;;
-------

. = ol

o

fi— Féféﬁ{éﬁ%ﬁébmﬁ“%éﬁ%% (A)E(E) BESHE > (F) Hikd -
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HYZRIA - HSS MG TS AS SRR A YV P R B B 22 UK AT S = a0 A BR B
R 4 R A SRS T R IS R B - VB S8R S ) Ampicillin 57248 ZHAMBIEH - AstBgas
HHLYFMRER B S HEALEVEANHE ARENBEGE > S¥E4ERE
B A 2EE - INILE R4S 374 JHR 8800 IH K E BB/ - 8 ~ R FERIEES
JERHIEE R AR (EREIRERIIYIZ 250 5 RN 1% BRI ol f2 7T Ry R HARS
WEE 4.6%( £ —) » BABMKRELSIEER  BURAEE T & B i £ R
LA o (AR 0.5~1% ERIE nTHE & 5 b P AR A M BUL R E AR RS E (R
T EEIERSAE RS /BRI  (RENEER R R KRR -

AIIELIHETIE A/ B EEIAR o B ICR A RS E MR AR BE G AR R - RIS
PR AH BRI A AE A 14 REMEAMAELE - SRR IIE IR I 2 = 2 2L BT
BT 14 A2 8802 1.3x10° CFU/ g 0 SR Emeiaan > 1.0x10° CFU/ g » 7 Rt
Bs 1.6x10° CFU/ g » R $H34H > 2.0x10° CFU/ g (@ =) - Shisis s H &
PEAE MR BRI ISR e A S B 2B -

F—  BiRsie NS RIEREZPE

Treatment
[tem
control 0.5%PM 1.0%PM 1.5%PM
1-21d
Weight gain, g/bird  919.9%4.6 ab” 904.9t4.5 b 900.314.0 b 935.214.6 a
Feed consumption, ) 1,4, 1.240.1 ¢ 1.240.2 be 1.240.0 ab
kg/bird
FCR (kg/kg) 1.440.1 a 1.310.0 b 1.310.0 b 1.310.1b
22-35d
Weight gain, g/bird ~ 1423.7410.0b  1454.9+10.4ab  1489.549.8 a 1403.419.5 b
Feed consumption, ) 1,4, 22401 a 224004 21401 a
kg/bird
FCR (kg/kg) 1.570.0 a 1.5£0.0 a 1.5%0.1 a 1.510.0 a

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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R BImEEE AR E R 2

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 7.1£0.1 a 6.810.2 a
Caecum 7.510.1b 9.010.1a 8.120.1 b 7.610.0 b
Coliform

Ileum 7.240.1 a 7.5%0.1 a 7.020.1 a 6.510.0 a
Caecum 8.810.1 ab 9.310.1a 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
at 5% level by LSD test.PM: pupae meal

3.00E+05

2.00E+05
1.00E+05
0.00E+00

oo

5 -1.00E+05

5 0% 2.5.
-2.00E+05
-3.00E+05
-4.00E+05

-5.00E+05 ET\% }ﬁ& Du %
B~ &% 2 & 4 BERERE NG EE R R E R B A

SR> 2% 50 £ d RRTIE 5 BLRg i AL

PEE T G ARG - B AR LA E S > S REMUEREYEFELE - RS
BROESEEE 2020 RN EEY B E B TR 15 TN EOFEAOE - Db
BN BERE/NZIHERZEGE - BV RS LFRERAN - 2RSS
R 10.9% HEHNE - HPSEYIRERSIVERERSE 129%  EEEEERY R
mn PR RS - RN BRI RH S S i (2325 - 2021) < 88 T RFBEMI I R AR AR
FEH B MR HRE - HEEEVEVESRAER  FEZEM  FEIZE - 1215

H
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(iR - AEIPREA S 2 B UK £ B2 E 132.8 keal/ 100g » /K77 78.2% » FHEEH 10.5% »
FLHERA 10% > BRAKIEEH) 0.2% > 5y 1.1% > §5 0.1% - $5REEE 1.5:1( =) » FFEERK
BONASE B HERBmE SIS - o iE - 55 72 ST AELHIZ
GRS - 4SRN 93.2% 6 LRSS BT rREE - 5UH 2 8% > 75% ZH
P EE AR 90% 88 1 20 Ry R s F A o HL A A S MBUR (R A [E R RCR. - H
1 32.2% 2R FBR ISR ZEZE » 30.5% HBR(EEBTLUGE » 25.4% HIAREE I (B=) -
SIEEEE 15 2 R AHEST 7E Sl MRS - ARUEINCR 80%(12 &) » FREERIME - 2
F AL A TT AT 2SRRI B 42 X (B PR a B
R A2 R LEEIR 101 (GRIT) < SABRES AR i 28 i (A B ) 7 82% PRI EHECHA 60 7 »
HHIERY T ST (B G ) BRI 67% (7 60 Fb < 12 2550 A - B AL E 5y
A F 3613.5 72 K 2868 72 (0.56 : 0.44) » B A I EH AN EEZ BB (EM)
SIS » ARGz Sl BT IREH B 6 - ARG T R E4s B N s AR AR e
R FAE R R AEEFR - TR IE RAT > TR N BRI 26 e (E I B 22 2 U -
(EHERN B SR -

K= BIRHEORERE R R

REH8EE: 122 keal/ kg

oy EEIT(%) BB EZIEE%)
FHEH 10.5 48.2
FHAEH 10 45.9
iR L&Y 0.2 0.9
i) 1.1 5.0
4 0.1 0.5
Koy 78.2
“E(%) mg/ 100 kcal

B 0.22 165.7
4 0.32 241.0
$HBEEL 1.5:1
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Hit e 13 7
HEEE = 17
MEJEEiiEs mm 17
FE e 34
BREN s () 3
BEEINHE . 30.5
EEEX -BE 00
EENT . [ () 3
B= 00
IBAZEZE . 30 2
ALRSFRsth | 0.0
JARE e )5 4
BENK e 8
BEIZSE meeeeeessssss 10 2
0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0
S EE(%)

[ = ~ SEPKEH ERIHEC T HERH 2 ER AR ISP

LIS

220U - BERSEUREETE O MU & HELE 5P
%1H F2H 3H F4H $F5H F6H %7H

A B A B B A B A A B B A A B
HFEH 25% 24 44 32* 64 70* 13* 80 785 80* 26 80* 70 78*
H 30 25 38 43* 44* 58 68* 67 47 35% 51 34* 47 52%
/NJU 40% 40 40 30 50 20% 50 20% 30*% 0 30 30* 40 40*
Zokpk 40 65 40 65% 75 50 75 50% 75% 50 75% 40 70 60*

BOBO 0 30 15 30* 5% 0 5 0 70 0 65* 10 75% 0
RIGR 60* 10 70* 10 70* O 40* O 50 50* 50* 50 50*% 60
Money 80 10* 50 20* 40 60* 60 60* 70* 20 25 50* 45* 40

FE 0 30 0 60* O 60% 45 0 45* 0 0 50 40* O
i 3 100* 100* O 70* 10 12 20* 70* 10 50* 30 40* 20

/N 30 30 50 10 12 80* 5 70* 70 5% 8 68* 80* 0

NS 30 28* 45% 20 45% 10 30* 25 45% 10 40* 10 45* 5
NANA 35 32*% 38% 34 29 40* 38 43* 33 51* 25 37% 43 34*

SR

%ﬁiﬁ 373 424 530 354 504 458 441 435 683.5 311 445 489 645 389
=N e g A
1§5“E§i§% 6 6 6 6 5 7 6 6 7 5 5 7 7 5
(@50)
B
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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







HREREN R FrHE5065T
ISBN : 978-626-7110-25-6

%Eﬁ%:‘ﬁ
1_ . H

TP

G PR SR O RIS (BRASEEERGTEE) - ERAHE -H =1
A > RS EEBRREEE - A -PID AN > A EEEBE TINEE - AR
MOREK - AT - IR AMEEAAE > RIREZ T 2EEE - E AR E T
BEEEAE - BERNYE > BAELDEERET > 2go T aFRK e E - 28 E0
LR H A - 3 R TERER Y KFEAARFEMEFEE - EESAT
REEEN A aER  AEREELEBRSNETERE - B NEREREEIE - 1
FHR T HEEEEEE - NS STEMANEEE » — Ot BUFESS - 8
REIEFHES > HELHERRIER > A2 MERVEEERTEN - B TH%
HIEFR - T EREEESIIREVITE - Bilth T ERITZK -

e

BHEAEZ B/ NAERIER - BIEAEBEREE - SRERDIEFEI R - R
HEMFR P EIVE - 2800 > BEEIFCAVEERE - RAMAMI O IEE bk RS8R
e ~ FHYEZEHSN - JR T ERAVEE - BEERERSIE - REXECEKVEINT
MR B R TICERETTE o WL TEmil, - TR, - TITERER ) R
BITAVER - TEaaER ) AR > BRI B/MEMC RAE N A f R L -
FHEMANRG TN EREREEN RGN I (ERVERERGTHE) - FRE
R SEETEF  RE—(EES SRS T —EREERNVEE K -

| E R RN
E-mail © jihyueh0512@gmail.com

59



F M =ARh 2B AR TR AR — IR iR ~ IRsEak ]

EBFEEETE - BARBIGH A =S - DL T8 A - wE%E - FE
Btk - ARG EEEE)  WEREREA TREES -
GEh— : TR By

BREEEG [E > wERERBRESFNEGELL - HREGEOMETG > miEE
RIFE IR R SRk snslm =0 e i B 5 R A A an B E RIS - EEHTREJR R
sanér > FHSAERREE AR BRI TR > EARRT FTREAFwRER - B
BLEF R AL TR e e > WG TR E AR -
T = - £

Bl L B LA SRV T TR S B A S s - (BRI E IR/ N AR R ERE
W o FTPUE AN R E A A - & TR AR RSN > RIEEEEE BN R BE
FHaE R WA TR B E e N —EEEE -
IGE= + 7] ks

AEEEEmWE R AR > (e AR EFREE £ - M A Ee ek
= PHERBSGHIRERIEL "SR B - ERRRE U EAT R IR R A -
GBI Al R

NP EEEH & (E ORI HOUIRH e 2 | AR 2R 1R H RIEAIE -
AR P RIBE AT ) - HRHATEEE - FERAE R G S e Swekat - AP
AR T A > IRARFEE IO B A S B e £ 2 A VAR Eil > A
REENERSE - BAZFRIFEE -

B =R Z B AR T e iR B—= 8 o) ek

Fo TAESRIERTY HEDK A RFEMEFEIE > RES A TREEENEaER
FEACHEEZEEAERSN (F T EEE L EREREBTE/FEAE) > B ME
HEHSAYEI -

RIBEAARTHBEEE - A A AABE - AALEE - AATFILARSEE

>

60



R R R R HISE065%
ISBN : 978-626-7110-25-6

T AT » (5T A LS » RESERIES F S0
REATTE (mITEe S 0 185 -
wms s SnaEe R ke | B
P AR T TR PN - KR A
AL - T TR - SR SRS
B R EAS BN R s TR 5

b
o

RIS o o

J

*
/NHERISE 2 BRI R AEE - oy
T
B8 E B

~

P10 P8 P7 P5 P3

P29 P26 P24 P22 P20 P18

| S




= AR 2B =30 [ PSRN A E RS

FAR REEE T ARIGE - Frf eI - MERREEHE - @SR
AT AR UE LR R VRS - BRAHEFE S BT TSR - IS5 =6
PSRRI R > — R RMBUFESR RS - 45 RSB HIESRRERLSR - HE A BRI R
IR - A e REE AR E B EATIEN - B T HRFREIERA - Bis T RHERATHR TR -
RIZIRFIE BT 7EHISE R - TMIEEELLUT 2808

[

A 74 1 B

BEEEANROHERNDEEY > A EEEEEE -

FHiE R

HFEREZRER T > #REGLEHSEE 2 RORASRELENPE > &
THERE  THEAEE  PURES s > MR o BEUER - iIBG

R RIRE SR » B RESE- I - FIUEERSFEEEE T BRieE -
e BRI 22 TR SR

fERHIRI A RS Z TR - FER AR 4R B E B B R SR SR B o HIME
Blzaiet > (OB T HRR ) WO(ETERE AT R B A IR L - ARV EE
W SR E - BEPAR T PR ) W EERE - ERERRGIR T
AUERSRBLERIE i ot > PR FAE R L dy ¢ (RFEHEGHVEE T 2 S84
HEFH  @iEt REPR—X o ek UER . EABNENRE gk -
EREF TR () EEsr o 188 " RERULS T FE o ERERMEIT
FiliE - BEERGHERE NGl > BEEREETRE TR bR > 2%
AR BT T — Q- EREEME P AV B R AR - TR E AV EL 4R
LR E

HALE 5

PRIFAFRE 5%

PRIETRREBRIGA - EFEL GV EE T PIRATEIRARE - BRI LUSER - (B
AR SRRV ER R B - R SRR T SOREEY T HRIR 5 ARy TIROE 0 B

62



HREREN R FrHE5065T
ISBN : 978-626-7110-25-6

7Kg A A PREZF -

(=) HEakEmRE I PR SR
WM REEE N EGEH O DICEEE
AYRISRD > BEEAE 2= 0 AlgEt s
s BEENEZAE  AlEttige
&R ©

il
FREGER - FEN LEEELIBERAHRA LA EERE - AERA LT
FH-FEANRA TEKG - BRIEAOCBREIE - ARy AT REHEESS)
RIfEEERN > @A S - HEHE > R EZRRNE0 - BT A AREE
CHYTEEL - A ANSEHEE R EH AR - BN MIEI R AR LI L -

63



The Trilogy of Rearing Silkworms

Chi-Yueh Chang'

Abstract

Thanks to the Silkworm Teaching Plan Design Competition held by Miaoli District
Agricultural Reseurch and Extension Station, which gave students who were originally ignorant
about silkworms the opportunity to raise silkworm babies in person. Although it was not smooth
at the beginning and encountered difficulties in the breeding process, they repeatedly failed
repeatedly. The more frustrated they became braver they became. They never gave up. They not
only entered the finals, but also won them. The national champion also set off a craze for raising
silkworm babies on campus. Importantly, in the process of interaction, students learn to divide
labor and respect each other, and the progress in learning is obvious to all. Then, in order to keep
this beautiful memory forever on the eve of graduation and let more people understand the life
of silkworm babies, it was decided to guide students to form a team to participate in the e-book
competition and write down this precious and rare memory. During this period, due to the
continuous breeding of silkworm babies, the silkworm babies who spit silk seasonally made silk
fans again and again, and found that the real dirty silk and unpleasant smell may be caused by
unhealthy silkworm babies. In order to explore the real reasons, he took the students to continue

to participate in the scientific exhibition research and began this exploration journey.

' Nantou County Jishe Elementary School
E-mail : jihyueh0512@gmail.com
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Oral History and Historical Relic Investigation
of Sericulture Cultural Heritage Preservation in
Taiwan.

Chang, Hsun-Yao'

Abstract

This research aimed to study the historical evolution of sericulture in Taiwan, through the
oral history, cultural relics collection and historical architecture remains indication. During the
visit on elders and senior practitioners, the oral history theme about the sericulture professional
area, important key person, core development area, side agriculture occupations and special
folk culture were collected. In the inventory of exhibits in the Taiwan Sericulture Museum
and classification of the files in the archive room, the basic historical background information
of sericulture was established. In identifying the remains of historical architecture, cultural
landscape, architectural and industrial relics derived from sericulture, be able to re-understand
the development of the industry cluster. In this project, by the oral history, historical relic
investigation and distribution of industrial relics, organize the historical evolution of sericulture

in Taiwan, the preliminary basis of cultural heritage preservation was established.

Keywords : Sericulture, Oral History, Cultural Relic Investigation, Cultural Heritage

Preservation.

' Miaoli District Agricultural Research and Extension Station, Council of Agriculture, Executive Yuan,
Miaoli, Taiwan, R.O.C.
E-mail: chy@mdais.gov.tw
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The Variety Characteristics of Mulberry ‘Miaoli No.1' and ’‘Miaoli No. 2’
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The techmques of Mulberry Cultivation and Management
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Quality change and post-harvest treatment of mulberry fruit
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Construction of the value chain of fruit mulberry processing industry
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Introduction and Control of Sclerotial Disease on Mulberry
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The transfer of cultivation techniques and product development of mulberry varieties
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Study on Antioxidant Function of Different Varieties of Mulberry
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Management of Low Temperature Carried Frost Symptom of Mulberry
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Appllcatlon of mulberry crop management to control mulberry psyllid
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Study on Antioxidant Function of Different Varieties of Mulberry
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Figure1.Characterization of chemical
constituents of Mulberry leaf extracts.
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Figure 2. Mulberry leaf extracts provide multiple biological
activities.
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Figure 3. Effects of Mulberry extracts on glucose and lipid
metabolism in type 2 diabetic mice.
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Figure 4. Effects of Mulberry extracts on inflammation
conditions in T2D mice.
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Figure 5. Effects of Mulberry extracts on drug metabolism in
T2D liver.
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Processing and exploit of Functional foods with mulberry leaves
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RE: AW RZEEMHMIENELES (Silk fibroin, SF) ~ JREE (Hyaluronic acid, HA) FIFRE2 BB EARZERK (Polydopamine, PDA) 3K ALK (HDS hydrogel 1~10) - KEBHZEMALE
iEB MM AL (HA/PDA/SF/IPN) » DUAEEE NAC fEREER] - #F NAC BUKREB S IR0 IR B QIR FHED - # 1H-NMR #938:E - B 6= s.4ppm B SEEE NHS/EDC ZE R Amide bond #9
B ; UV-Vis $E:E 753K R 480nm RYFSRERSS - 138 DA RBRE TI4E4 BDDE WIRFEEIRE - {£18 DA WRESEETH ; AFM ERARB KD PDANSEMS - KBS EEEIEM ; WX MEELS
R BN PDA S EMMEEREAR - KAMRAEER - FWFRER HDSs KBETREGRTR - HDSs KBASHEN LRI RPMI 2650 3151 % - MIE LKEEMEM (transepithelial electrical
resistance, TEER) &l RPMI 2650 4B Al 2 BBFEEE L - K 90 43 $8R9AE R BN HDS/NAC hydrogels #BBILb 2 HI#A FHEE 55% - 41 NIR HARKIEFEERE TR 63%; Ak EE i efRER -
RPMI 2650 #BARRY BT (tight junction) ZA ZO-1 2RTEHHYIRM - TR HDS5/NAC KBEJHBITH tight junctions - IEMZEYBBAAEEH - HDSs/NAC KIBEMIRIEAYEITEEE NIR 3
F& (808nm, 45°CHRSY 5 738 ), MARBEE / MEBHAHR LM (VIS) 150 HBHRR - KZAFHEREFIHEN - BEER NAC RERFBHIRE ; EZHRXHEEIERL HDSs/NAC KT NAC
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