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Purpose&

Contents

O The overall purpose of the current research was to collect research data
on the technology for breeding the silkworm that contains the maximal
physiological activity by feeding Cudrania trycuspidata leaves.

O The study evaluated the overall technology, focusing on the technological
rights, patentability, and marketability of the "product." It also analyzed a
feasibility for further follow—up projects, including the company's ability to

export it overseas.

Results

O The findings of the project demonstrated that the following method would
lead to breeding silkworms which could contain the maximum amount of
inhibiting the

silkworms. he first to the fourth generations of the silkworm were fed with

physiologically active ingredients without growth of

mulberry leaves, while he fifth generations with Cudrania trycuspidata
leaves.

O We collected information on the trend of market and academy in Japan.

O The project has lead to two patents by the project team. Their scope has
been broadly set so that the core of this technology can be sufficiently
protected while opening up further follow—up projects.

O The findings pointed to a highly feasible application of the patents by
them to the market. The project feasibility analysis showed a steady

operating profit after three years from the start of the project. The annual

average return on investment in the scenarios under analysis demonstrated

that the project was worthy of investment because it was highly feasible.

Expected
effects

O Provide a foundation for follow-up projects.
O Produce the
physiological activity by applying a breeding method that maximizes the

Cudrania silkworm and its hydrolysate containing a
physiologically active ingredients of the Cudrania silkworm

O Develop and merchandise of high-value-added food materials using the
active ingredients

O Provide scientific data on the processing and functioning of Cudrania
silkworm and its products

O Grow and enter a health functional food market for brain and vascular
health through new material development

O Contribute to the higher profitability of silkworm farming and future

agriculture industries

Keywords

Cudrania
tricuspidata

A grown-up
silkworm

Functional
Food

Brain heal th

vascular
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o ¥4 AT Ave] FHPE D S Es

D a7 AT 44

Obh F#A77IR AT

@O A B4 Foll e A28 =29 FH& GABA 1 F
O BA B ol frdf 24 2 AFS Rutin F (& 12).

E 12 50| R2) %o 28l g

Rutin(ug/ml)
Silkworm, powder DW 1.25
85% EeOH 1.17
CT silkworm, powder DW 3.77
85% EeOH 14.83
CT silkworm-Freezed, crude soln. CON 6.89
TRT 16.10
Silkworm grand extract CON 0.72
bromelain 1.33
papain N.D.
Protamex 0.72
Trypsin N.D.

* CT: Cudrania Trycuspigata, N.D.:.NOt detected.

s A3
o GubFo| Bty Rx|BioRuto]l =& fujo] wE FE S Hlwd Ay PR
Biho] EFEEL dulllEoEda) vlwste] 2.02v) o], dEe FEFEL2 1174 o)
Lo HoZ BAE,
o gufo] BAQo] FA B RL] T ko] HS
o AR B 2R A §4 AP & FEOFEFS 1348 =4 EAEHUS

O T &l BB EZ S GABA 33 £4: 2018.01 &A &4 A& F
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O FARw 92

O FARFo 54 FFE @92 &3 o8 SDS-PAGE

s Laemmli (1970)¢} Bobe & (1998)2] WS wWHEste A

+ &, polyacrylamide gel«] ZALe 15% acrylamuie, 1.5 M Tris-HCl buffer(pH 8.8), 0.4% SDS
(Sodium dodecyl sulfate), 1% 4ttt =s 2 0.05% TEMEDE E§3to] AZ3tA A=
9] SDS A &]+= Laemmli sample buffero] 1:2 ~ 1.9(v:v)ZE &3t 95T A 287 I3
Shof ARG
71958 Tris-glycine $+F-&AoA 100 ~ 150mA/gel (cm)e] BAFE F3ke] 40 ~ 120
2N
A719E 3 gel> 1184 (Methoanol : Acetic acid : water = 10:10:80)9l 1% coomas

-sie brilliant blue R-250= F7Fstal 1A @4 % &4 (Methanol:Acetic acid:water =
10:10:80) 0.2 253 SAAA AL 2t A3 vw

AEQJD Nulel AS 97-66KDaclA  F8 wWi=rh FAHJSY &A HF T
SAIZEol Zggtel met Zaf7E @ o, AlZbo]l Aol whet AEA G WET}
FA=(E 100
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{Bromelain, pH 7.0)

{Papain, pH, 6.25)

i— e MM 0015 15305300 0120 NN O 0 15153030 sﬁf
] :P_rr,utamu, pH 6.50) {Trypsin, pH, 8.02)
- P L
i 21'.-1 N 8 15 30 60 60 120 [, B | ﬂ-liiﬂﬁﬂlaﬂ.
a8 10 RXEr0|Y B4 SHY SUE 2o I
O #AZ5d &4 F7¥E DPPH &z &A%
= 0.2 mM DPPH &9, olgtg, ASE 1:1:19 H& EFHE 12,000 rpmell A 1583 HAIEE]
& & 5L 517 nmolH FAES 24
. L _ (CONAbs — TRT Abs)
DPPH radical € hibition(% ) = CON Ans x 100(%)
. A3}
c FAHYFR] dEx2FE vlusty 54 FRE D FAET = 4% =5 DPPH @

Uz &A% A0 F/sEe(aY 1D

100

60

% of control

40

20

0

CON

Bromelain

a3 11 RX S50 52

Papain

==
STra

Protamex

DPPH 2jC|Z

Trypsin
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O FA®o| &4 FHE Nitric oxide 48 &%

»  Milliporeol 41 blood-brain barrier hCMEC/D3 AZE &4} EndoGRO-MV  Comp
-lete Media Kit (Millipore)& ©]-83}of 37CAA 5% CO, Z7As}oNA viFslHa, MEE et
3l7] 45FY A AlE Hjek flaskol collagen type 1& F&A1Z). A|52 hCMEC/D3 A X0l =
g3 & 24A7F Bk wilgF T wjFY S 3]4=5)ar Total NO/Nitrite/Nitrate Immuno assay kit
(Parameter ™)¢} ELISA 7] o]-&3te] njeked U nitrite @ nitrateE =43k

» A3}
© 7%} Blaste] protamex % trypsin 2] tol| A nitrite R nitrate A o] FoHoE

F7HH(K0.00D(Z & 12).

JA
T b
3 be ;
2 4

B

-
ﬁ a
g
i
§

PrOT T ¥

A8 12, X0 g4 E2H Nitric oxide MM 5.

(W) @Al Satd FAF T Ad7le GHe A% ABIT

- F 71834 AE SRS AsTIe A" 9F AT

D R1A A8

O & Aol Sistd FAR Fo A€ S A3 pilot scaled] HZA Absz21

24 9 9 AR AR A B

2 A% 9% 9 v

O Fozide 2este] dubgrol, FAEFl, ANpB/FARE EF Fofsto] AHST FolE 198
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2tRE S8 7I=7HX B7} 2E|M).

BEE | ATAA - Al 74 i 8= 288% 9 A7)
Goutol ez | &S5 7] AL ol AF o
_ 25.4%25.4*%91 1 . e oorm b s FF/A713
2F=  (TA texture analyzer) FARNE AT =8 54 T
(F)mte] & S FAE Tl AF AZ -
=3 * * 2=
i pH =4 71(pH meter) 17.8%24.8*8.6 1 Fa90E 99 pH 274 A7) 2E
Gl |FE7 TAY o) AF A2E
_ . 55%45%135 1 B} 5 4713
Z2F2  |(Extraction reactor) A% A F2 T
Fomtole | AL T NG| AR ol
\ 40*%90%85 1 4/ 713
EZEFZ2 |(Decompressed enzyme reactor) i TbeEdE Al i ]
(F)nto] & - N —
M s %71 (Concentrator) 46*40*105 2 PAg vol w39 Az | WEAI
B RN
= o A& A5 TAY
el e A 53m5+107 1 |5 e agaE w4 | BT
=252 |(Rolling packing machine)
Pl % - e _ 65*65*50 1 RAR B B B/ 73k
z2%2  |(Refrigerated centrifuge)
Ftel e |ALETZ] 2 o] oA F
(—: HP:] 4 . 50%30%95 1 andl ;] ;l‘. A& 2222 7] 7
ZEF2 |(Homogenizer) A
el o
(;);}%L o #<(Autoclave) 55*72*115 1 ANAE AR /A 7|3t
Gtele | - . S
soss |1 8(Clean bench) 96%85%199 1 AAE AN /A 713k
T zes Az ea 1 254 Az B5/A7) 2
ZFukol
(‘:;:L Spectrophotometer ea 1 AR B2 /R 717
= 6‘—_} I} A X
SRl ea 1 29 o5t 5% 57712
2252 |(Ultrafiltration system)
Gomtol N
ves. [$9E HEL ea 2 NE AR /717
ESMEIE)
(;)gjz Deep freezer ea 1 NE AR B2 713t
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A& |Deep freezer ea 1 NE AH L5/ 7)1 7¢
A8t |Refrigerator ea 4 Ag AA /A7 7k
NE &5 Ay 2
k& |Water bath ea 3 ot A5/A 73k
240 |Dry oven ea 1 NE A= 5 /A 7 7F
25t |Fume hood ea 1 A A g YA 713
AF&o)  |Liquid nitrogen tank ea 1 Als 2 /713
A8 |pH meter ea 1 pH =4 I/ A 7|2
S0l |Autoclave ea 1 717 Ei D5 /A 7|7
A&t |ELISA reader ea 1 NEg 5 =4 /A7 2r
2H5th  |ELISA washer ea 1 N AH /713
28] |Cell line system set 1 A Z Hj HEA7Z
A&t |Spectrophotometer ea 1 s T &4 /A 713k
Al SR AR ea 1 FHRT A A5/A713¢k
s+&d |HPLC ea 1 As B, gA H5/A7 7k
A& | SEASA 1 TE A 33 =
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dee AR A e 2 %%2?% 9512712
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o ABE FF& Fo|n FouxE F=3 YHEQ a4 HIJPEL 7|98 fAd =25 =
AE AEEA7E 255 MEJAYER AAMSS. A AT FA Fol i AFS dH3
FolAEE, gdrod, e AT Y AFHOE T Fo|H(E 13), FAELS A,
9, £7] 5L oWz By wl 2Zalo dolu e FEPE 2 gL 7 AN, g
oA, 4% die FHow st 7% AFA 2% WUE AE FYU o F FAY FHFo)
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