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Summary

I. Title

Manufacturing of functional additives through the characterization and formulation of

anti—aging compounds in silkworm hemolymph

II. Objective of research development and its necessity

Recent studies show progressively rise in age among the population and higher interest for
personal well—beings. This have led to increased interests in anti—aging cosmetic products and good.
Since the old times, silkworm was known to have an effect in preventing diabetes and enhancement
of sthenia. Here, our research team have separated the useful component from silkworm and wanted
to scientifically demonstrate the anti—aging effect. This research will, not only be meaningful from
the discovery of the new anti—aging substance, but also provide an opportunity in promoting the

declining domestic silk yarn agricultural industry.

III. Research development details and its extent

This research is to establish the separation process of silkworm hemolymph, and investigate
the effect of each separated components on animal cells for anti—apoptosis and anti—oxidant effect.
In addition, improvement of late oxidising level of silkworm breed were conducted, in order to
increase efficiency of the hemolymph collection. Having these results as a basis, we have decided to

develop silkworm hemolymph as an additive to functional cosmetic and health supplement.

IV. Results of research development and its proposal for application

This research established the separation process of silkworm hemolymph in order to
separate the useful components, and through this separation process, other than the existing 30K
protein, we have found that the useful component with anti—oxidant effect had a molecular weight
of below 5,000 Da. To increase the collection efficiency of the silkworm hemolymph, screening and
hybridisation were performed on 3 species of silkworm, and through this, we have improved the
hemolymph having late oxidation effect. We have also developed a centrifugation method to collect
large quantity of hemolymph. Fundamental research was carried out to have the silkworm
hemolymph and silkworm hemolymph extract as a functional cosmetic and health supplement, and in
fact, through this we have developed functional cosmetical product and health food for sthenia with
silkworm components as ingredient added. With our research results, we believe merits can be
achieved through cosmetic products and food industries, both domestically and abroad. If indeed this
becomes possible, then it would open the possibility of having it as new revenue for silk yarn

agricultural industry through newly developed 3 species of silkworm from our research.
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) ol AN FZE(Silkworm Hemolymph EXtract, ©]8F SHEX) 9] in vitro anti—oxidative activity Fl
2E

1) DPPH radical scavenging assay
izl eS H2AES =Y €8 o5+ HWH<l DPPH radical scavenging assays 35k t}. 9]
assay+ 517nmolA &3 =5 7}X|+= DPPH radicale] @2taA| & whupbd okA 3k DPPH-H7F Tw A

of Wak AL ol&W B ol

NO-
. DPPH- + AH — DPPH—H + A-
O-N N—N
Deep—violet light—yellow
NO, (517nm)
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1) 77819 E3& 9] DPPH radical scavenging activity
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5> DPPH7} o] scavenging® & 218 #2319l

control? A9 & FA&E BHIAT 2,3,4,56H F3I
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5 28 thdet = HaCaT cell vlfel] #7kgt ¥ UVA % UVBE ZAst] M g4 A3}
= At ads B4 A3 7 FeddA B skl wEl adiE dedle AS Stk
olelgh AygE wFo B w 50 FFo & FASsS JHAHA AA FFAE g A%
fFrElet F8& Edo] S AoR gAY o)A FAA N FEES T NS Hg Vs g
Fa A7HARS] S8 dg Theds dol e A & 5 dAH
120 -0 mg/mi 120
[ 0.01 mg/ml I 0 mgiml
[ 0.05 mg/ml 3 0.01 mg/ml
100 T 1 0.1 mg/ml 100 B 0.05 mg/ml
= I 0.5 mg/ml % [ 0.1 mg/ml
= [ 1 mg/ml s I 0.5 mg/ml
g 80 g 80 B 1 mg/ml
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ol A Yol caspase FASFETE 51 ©AOA oO|REAAS AAFIT= AMdS Slsta 2 d @Rl
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2. 30K ©uld o] f12E o]&¢ Chinese Hamster Ovary AXEFelAe] Axg dualz Aibd St
7}) 30Keb 44 =9 E3 EPO A4F CHO cellol| 419 AAHY 27}
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Al 478 ASAA ol EF R el Al o AHF EE o

L A A ol A% 2 AR 23
FFo] MY ol /12 A EFA sl AFseh} 43 39, 53 19, 39, 59, 797M AEE
Aot At} ST At 53 50 Ae] g Bk,

Amounts of hemolymph
Developmental stage

(ml/capital)
4th instar 3rd day 0.102£0.0079
5th instar 1st day 0.208%0.0049
5th instar 3rd day 0.403%£0.0225
5th instar 5th day 0.710%£0.0071
5th instar 7th day 0.693£0.0295
pupa 4th day 0.328%£0.0148
& 3. ol "ol whE A AFH vl 58 5UA ] 7 B FAAAE dE 7 Ul
2. AN AbstA A Alg A
b A o g A A
FHEET 94T 2 SAAE 514 AA A 341A41F, F 3924159 A& didoe= A At
317] $18te] 58 3UoAl 54U Alo]o T°ﬂ fro es Adste] 1.5ml eppen

A AEE 1A A
tubed] AHE Fg F AspHEg Ftow HAHOR FGlom, Akt AA AR 300 ate] A
ettt 12} Aol A 87)e) AEE MRSl oS o R A AZhE 60 o® sfe] 27
kg ste] AT Ao 379 AES AdEtt



No | Variety | No | Variety | No | Variety | No | Variety | No Variety No Variety
1| N6 |31 | Bakdu | 61 | Ntiope | 91 | C 10 |121| Soyang | 151 | SA 6
2 N9 | 32 BN 62 | Bagdad | 92 | C 11 |122 [#mmyunholq5y | gp 7
3 | N12 | 33 | Bibakjam | 63 | B-1 |93 | C12 |123| SC |153| SA 8
4| N13 | 34 | 2KanBB 164 | Romogua| 94 | C 14 | 124| 4056 | 154 | SA 10
5| NI5 | 35 | Bukak | 65 |ONANSWIA| g5 | ¢ 16 | 125 | Urokbakran | 155 | SA 16
6 | NI8 | 36 | Sulak | 66 | SK-2 | 96| C17 |126 | SUWEOKE] 156 | sa 17
7| N19 |37 | 34 |67 | se2l5 | 97| C 18 | 127 |Woongjinhi| 157 | HM
8 | N24 | 38| SK-1 | 68 | Ubak |98 | C25 |128]| onsgakia} j5q | Kyunsakiu
9 | N26 |39 | 4051 | 69 |Toulkukialge | co9g |120] UR | 159| TBO
10 | N27 | 40 |Usungrokel o | ppE |100| € 27 | 130 | R Hwang | 160 PR
11| N28 | 41 |Usungjukei| 71 | Ihenalig [101| €31 [131| LY |161 | Chuhwa
12| N29 | 42 | Woosuk | 72 | AKT [102| C 42 |132| Jam 104 | 162 | Hoknuwe
13| N32 |43 | N9 | 73 | LT |103| C 44 |133]| Jam 116 | 163 | Y4
14| N39 | 44 | 183ho | 74 | E58 |104| C 45 |134 | Chung 14 | 164 | 7O
15| N43 | 45 | Ys4yu | 75 | E56 |105| C 46 |135| Chung 17 | 165 | KH
16| N44 | 46 | 141 | 76 Q |106| C 48 |136 |Chung 112] 166 | Hinode
17| N50 | 47 | RHS | 77 | PK [107| C 51 |137 | Chungiong | 167 | 1405408
18| N59 | 48 | W109 | 78 | Pedts [108| C 53 |138 |Chungchun| 168 | Qoichuk
19| N63 | 49 | Wil2 | 79 | Huka [109| C 57 |139| Chunmun | 169 | N 30
20 | N64 | 50 | Jam103 | 80 | Hojam |110| C 60 | 140 | Crimson | 170 | Jamsans
21| N65 | 51 | Jam109 | 81 |MANSU0&hI 111 | Tuk C60| 141 | Qibakren | 171 | TA7San
22| NG9 | 52 | Jamll5 | 82 |Kumkang|112| C 61 | 142 | Hansunz | g7, | Suwon
23| N71 | 53 | J95 | 83 |NWEUPYIy13) coge | 143 | Hanswne |73 1
24 | N74 | 54 | JIN | 84 | GalH |114| C 68 |144| Hangang | 174 | 11 111
25 | N76 | 55 |NHbakra) g5 | Gawon |115| C 70 | 145 |Hansammyul gz gp
26 | N80 | 56 |Hwangyu| 86 | Nakdong |116| C 76 | 146 | Smmyunia | 176 | jam 107
27 | Mudung | 57 | Heukjam | 87 | Daedong |117 | C 78 | 147 SABIWMMO| 177 | Rok 191
28 | Moran | 58 | Kul7ho | 88 | C3 |118| C 79 |148| Sun 3ho | 178 | Rok 1042
29 | Myund9 | 59 | Ku27 | 89 | C5 119|445 |149| SA2 |179| AP
50 |MYOIYan| 6o | Lemon | 90 | C7 |120| SWME 150 | sas | 180 3
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7F) 43 protocol

1) Bjojt A 45 ¥ SD Ratell Al sonded ©]-&3to] 2z rate] Aol A spFoll & Wy, F 2531
T7 FoIstqleh. AkAlg protocol 1§ 303 2t}

2) Rate] Z=HVY S 35 B7] A8 o8 S =S Faste] vad 22 AdS AAEslH
- a9 313 22 d5F Y F2E S
— FF Fold ARk Fst= E& Far L Qe ratE wmTH
— =l W rat= A AIRE S| -AAYTIE oldl A Y-S WA "k =l we]al rato] HE

=

W 7A o] AlZHE Fa SHvue] A

5 Z49
SH SHEX
FW 0.1 1.0 10.0 0.1 1.0 10.0
(Control) &' ml/kg ml/kg mi/kg ml/kg ml/kg ml/kg
mi/kg rat rat rat rat rat rat rat

10 rats ][ 10 rats l 10 rats ][ 10 rats l 10 rats ]

Total of .
/0 rats

I3 30, oA 2 SHEXQ feeding protocol




Cylinderical Shape Acryl Open end

Thickness
1em
Diameter
25 cm
Acryl
Height
A0 cm
Thickness
1em
Thickness Closed end
1em (Water proof)
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}) Forced—Swimming Test

Ratg FZxo Ya -9 AES HE W7tx A7+E 543t Forced—Swimming TestES 483
A o AR AN FEEY F UM AF BTl feeding Fol BANSTEH EoA 54
A Agbe]l T7ketE RS & & ANTh ol rat7t BAlA WME F e 2HEUIF wo] U8l
= om g

53] el AN SHEX 2579 4-%-olA rat 554 1kgd 10mlE H oS wl= o3k #olx] et
<= wWek Hlalste] swimming AlZFo] 2¥] o] FrlskeE Ae = 5 ASeH ol wE A ZFeA
el ofel ~Ey SX E-eo] AfHY dA43] =& X T & dA

Effect of SH and SHEX on forced-swimming-test-induced immobility behaviour in SD rats
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