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ABSTRACT

Silkworm fed on the mulberry leaf mixed with silver nanoparticle to produce silver-nanoparticle embedded cocoon.
Comparative analysis of silver content of cocoon shell, percentage of pupation and percentage of cocoon-shell weight
showed that the optimum concentration and the feeding period of mulberry leaf mixed with silver nanoparticle were
500 ppm and the period from 3 day 5 instar to mounting of silkworm. The silver content of cocoon was observed var-
iously by silkworm breedings. C212 variety makes pale yellow cocoon with the highest silver content (69%). Using the
scanning electron microscope, we showed that the size of silver nanoparticles in silk was observed from 26.98 to 99.81
nm. Silver-nanoparticle embedded silk is expected to use as high valuable application owing to the different functional
properties including antibiotic characteristics and mechanical and electronic properties. The applicable fields expected
is antistatic and/or electronic products with biological degradable natural materials.
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Table 1. Standard temperature and humidity of silkworm rearing

Instar Temperature (°C) Humidity (%)

1 29~30 90
2 27-28 90
3 25~26 85
4 23~24 75~85
5 2223 65~75

4. 43 | 2L Y 5F

Supe A FE AREDE SRR ol
2]7] AeA 7R 14 33 FAF FlgEr] o Hd
Aol o] el 2 223 7Y A v G5d IA
2 $738te 60°Cel] 247 ZE7](Plant drying oven,
Dimension HB503SF, shis}shyell Al Z1zst 12 2w
712 ARG F AT Ieza) FILAT| 2 23
& 2Aslyle}. w3t b A 7z A A7)
o2 2Asgrh Sube A iR A wF2 #
ghain] 4 m FALAAF ] Z(LEO 440, 1420VP)E A
B2 0.5cmx 0.5 cm 27| 2 A3}ed 2.5% Glutaraldehyde
(0.1 M Milongig’s phosphate) Z73}ed FA3}I .

duxl 0¥

1. Slhe AR 20 U TRO HE
ohe Al B 9 Az AT ofFof



Holdd - AT - ANG - FAA - £83 - BeE - A - o - AR - T2

Ar A, A S BT GlE 470 A% Bl 10ppmel A 45 ppm7A] REFE G S
Mol h9oie] make ol %] APk HF e (Fig. 2). & WA ] 5 ppm o]} BEel e
= ZAe 2aa 2o SUY QAR e BEe  BF ¥ ATIHS dehd & geme S i
Aol w FUsH) FF Woz e AL Fal  BH AAUAT o4 YT AAAFEL A
L Aol o2 Be) WAR oo Bels #Usy, B AT J15Ael Foid AFo= P4d Aow

QR5Ee) thezr)e) & YA7E FAS oA, LS
v QA E4E Al gleiAl Sum R 2
2 Slbz gxtel 27| Y HOIBE 77k eepalal wAg o HAZ 2698 nmel A 9981

oul ARE 7% reTAZ Az Az & F  nm =R BT AL FAAAEN AR B
ol A9 0 PS & & glom, 2w A4S o ATKFig 3).
Sl AL FolTAY A A3 W Sz YA

3

A Xz
BRI

nerEx

Fig. 1. Schematic of preparation apparatus for silver nanoparticle
evaporation. Fig. 3. Particle size of silver nanoparticles.
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Fig. 2. Scanning electron photomicrographs of silk fiber; normal (A) and weated (B).

Table 2. Effect of silver nanoparticle feed concentration on silkworm rearing

Fed concentration (ppm) of Ag nanoparticle solution

Division
A B C D E F
Ag (mg/kg) - 12.7 14.2 21.6 252 25.4
Percentage of pupation (%) 86.8 86.8 84.1 80.5 55.6 494
Percentage of cocoon shell weight (%) 23.8 23.1 22.6 224 18.6 18.9

% Concentration : A, Control (Kumokjam); B, 200 ppm; C, 300 ppm; D, 500 ppm; E. 800 ppm; F, 1000 ppm
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Table 3. Silver content in cocoon and pupae acoording to silkworm varieties (Unit : mg/kg)
Division Kumokjam (Jam125 x 140) C032 C031 C212 C021
Cocoons 21.4(100) 25.5(119) 25.8(121) 36.1((169) 19.9(93)
Pupae 15.1(100) 18.6(123) 26.4((175) 14.5(96) 13.8(91)

% Analysis Center ; Friend of Industry Technology Information Testing & Research Institute

¥ Analysis Method : [CP-OES

¥ Treatment Concentration & Period : 500 ppm, from 5 th three larvae to before mounting

Table 4. Effect of treatment period on the silver content of spring cocoon

(Unit : mg/kg)

Division

5 th three lavae~Mounting 5 th five lavae~Mounting

5 th six lavae~Mounting 5 th three lavae & 5th five lavae

Ag 23.5(100) 11.1(47)

4.8(20) 42(18)

¥ Testing variety & Concentration : Kumokjam, 500 ppm
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