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Abstract The contents of metal elements in silk gland and silk fiber of B. mori silkworm have been de-
tailedly analyzed by proton induced X-ray emission (PIXE), inductively coupled plasma mass spectroscopy
(ICP-MYS) and atomic adsorption spectroscopy (AAS). The results showed that Na, Mg, K, Ca, Cu, Zn, Fe
and Mn were found in both silk gland and silk fiber, while Rb and Sr were also possibly contained. The con-
tents of these elements varied from silk gland to different kinds of silk fibers (i.e. cocoon silk, forced-drawn
silk and degummed silk), and the changes of element content might correspond to the effect of these metal
elements on the spinning process (conformation transition of silk fibroin) of B. mori silkworm.
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Tablel Comparison of metal element content (Lg/g) in silk dope and cocoon silk of Bombyx mori silkworm

Silk dope Cocoon silk
Element
AAS ICP-MS PIXE AAS ICP-MS
Na 27.4+87 258+26 undetectable 12.31+6.4 2531+25
K 1900400 2650 200 53301600 1160190 445150
Mg 430150 304430 undetectable 200114 210420
Ca 1500330 1750+ 170 1630200 1960+ 200 2360230
Cu 1.0+0.2 15+04 0.5+0.2 1.3+0.2 32403
Zn 25411 115408 12.04+1.0 0.6+0.1 32403
Fe 1.8+0.8 19405 76+1.2 6.11+0.3 6.8+0.1
Mn 20.7+35 9.0%15 64+18 13.0+28 31401
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Table2 Comparison of metal element content (pg/g) in different kinds of silks of Bombyx mori silkworm

Element AAS ICP-MS
Cocoonsilk  Forced-drawnsilk  Degummed silk Cocoon silk Forced-drawn silk Degummed silk

Na 12.3+6.4 32.6%5.0 55840 253125 49.61+5.0 —

K 11604190 6300+ 130 57.5%35 445150 18901190 —
Mg 200+ 14 505+ 26 33.9%38 210£20 441140 —

Ca 19604200 520+50 405%40 23601230 1650+ 150 —

Cu 1.3%£0.2 — — 32403 447+0.1 05+0.1
Zn 0.6+0.1 — — 32403 55+0.2 0.6+0.1
Fe 6.1+0.3 — — 6.8+0.1 72+0.8 1.9+0.1
Mn 13.0%+28 — — 31+01 15+0.1 04+0.1
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