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Fig. 1 UV spectra of standard solutions of tryptophan and
tyrosine

a) Tryptophan; b) Tyrosine
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Table 1 The test parameters for tryptophan content measurement with

dual-wavelength spectrophotometry

Tryptophan
Measurement wavelength (nm) 280.10
Reference wavelength {nm) 302.70
Absorbance at measurement wavelength (A, ) 504.93 x 1077
Absorbance at reference wavelength (4;) 53.58 x 107 ¢
?ij:zt;:)coefﬁmem at Measurement wavelength (a,) 2525 x 10-3
Abgorption coefficient at reference wavelength ( a;) 268 % 10-°
(L/pg-cm}
Absarption coefficient difference (Aa)(L/pg:em) 22.57x10°°

5% NaOH 20 mL, 7} BIEZ H (15C) THEMH 1,2,
4,6,8,24 h BIFAAEERN L RIEER, 258
FiRW pHE 3G, EEF 100 L FEMF,
F 0.1 mo/L NaOH AT B &1L, EEIIEHER
KA E L AA (AL KRLRBRFER
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Kb R EEME). FHRM 0.2 g 2 ER 10%
NaOH 45 mL, F 110CH E# 13 h, 2 EZ+HEB
FAWRER BERETEUREFEY KK
Y, BRI A 100 L FEM D, AEBAKEF
R, B 0.1 mol/L NaOHAE AT HE L, K
R KR EE L Ad, (M4, LW
wEPOEREMNEER KNS HERLHTOLCE
EH) RELFEKREZHHE, ARET  WELE
FUREEXR CERSEEWAITE:
BEB(%) = (AAlbda)lgs x 107 x 100
UETHELLEZTFEREREEINK 257 om
MHER — R g™, WTRE T B BB A —
EEE, ACH 59 p/mL FMEXERERER. A
BB ENLIEE(LE2), T EEagmRN
REKMBLHERLMEEFH(LE2).

Table 2  The test parameters for phenylalaninethe at measurement

wavelength and reference wavelength

280, 10(nm) 302.70{nm)

74,76 % 10°% 65.36x 1073
1.27x10°% 1.11x 10}

Absorbance( A)
Absorption coefficient(a) (L/ug: cm)

Absorption coefficient difference

-3
(Aa)(Lfpg: cm) 0.16x 10
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Fig. 2 UV spectrum of standard solution of phenylalanine
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Fig. 3 UV absorption spectrum of solution mixture of

tryptophan and tyrosine
a) pH=12.5; b) pH=13.5
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Fig. 4 The standard working curve of para-
dimethylaminobenzaldehyde chromogenic reaction
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Table 3 Fibroin weight loss percentage and tryptophan content in dissolved fibroin during NaOH-treatment

Inner cocoon fibrein Middle cocoon fibroin Outer cocoon fibroin

Time

(B ¥, Py Py L4 P2 P LA Py Py
(%) (%) (%) (%) (%} (%) (%) (%) {%)
1 4,840 (0.055 1.138 3.030 0.045 1.488 1.214 0.05 2.092
2 8.050 0.087 1.087 6.270 0.075 1.203 5.200 0.099 1.900
4 13.720 0.141 1.029 10.630 0.135 1.271 10.740 0.148 1.375
6 17.69%) 0.193 1.093 14,670 0.183 1.250 14.930 0.212 1.421
8 23.510 0.230 0.978 18.130 0.217 1.198 21.270 0.250 1.179
24 45.460 0.405 0.891 45.540 0.438 0.692 50.720 0.407 0.803
Fully dissolved 100 0.511 0.511 100 0.663 0.663 100 0.833 0.833

“ W, , weight loss percentage of fibrain; P, tryptophan weight percentage in untreated dry fibroin; P, iryptophan weight percentage in dissolved fibroin
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Fig. 5 The dissolved tryptophan percentage in dissolved
fibroin versus the weight loss percentage during NaOH-

treatment
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Table 4  The tryptophan content of fibrein determined by pam-
dimethylaminobenzaldehyde chromogenic reaction

Inner cocoon  Middle coceon Quter cocoon
layer layer layer
Tryptophan content {% ) 0.582 0.627 0.759
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Table 5 The tryptophan content after dry heating and light exposure

treatments

Treatment condilions Tryptophan content { % )

Untreated 0.627

Dry heating at 180°C for 0.5 h 0.586
Dry heating at 180%C for 1 h 0.510
Dry heating at 180%C for 2 h 0.468
Dry heating at 180°C for 4 h 0.406
Light exposure for 200 h 0.517

MESATR, 23 1B0CTRAEBEHLZES
BB S B E T, T L RE 3 b 8 E Y8 b
BERISBEH L THR. 23200 h EELEH
“ZR HEERSBRUPAETE . SRTERHT
BAEBAEE ML KL 4DEBIZ &, T
BEZERR N ATE.

X 22 A I AT FRAE A HEF A, t
X B AR AR o £ SRR A0 B B A B AT T R AER) Ab
B R BAL Y SR RS E B R K 2 180°C T #
ACHAEE, WP ZH, MALBAK,
EHATE.

— RN BELTENYBAEEEE 173 ~
185°CH BT 180CHIMAL TR IR B , 44 B Py B Bk 4%
BEERLTEHRE, A THENFED, > FH%
BHKREE, R R R TH M &4 . HE
MERAERTHLHGEERSETRENERE
MEETEAMANHE, — B 1S0CHEERRL
B2 R PRELENEANR, IR TEN,
BEASIEEMNEER(EHOER) SR TR, X
BRI BLZEAEZTHRALESRBAENTER
s REEAR . AERT S EEAEMAENNE
RATERTHARARENRUYFYE, T4

SR 22 % Mol B 2 ok WE S WA R
AT THREDREIN _REEEFRER
RRLIGTE 592 nm AL W WURFE O, 45 238 180CF
PALE 2 W ERAAER(FEATE, BoaER
E ML Y ) FO K 2 4b B A% A6 J AR S
FNRLAL 1000 pgfml BIPEWR, ¥ A P EEEY
BT AR, ¥ BN S B T I AE 592 nm
AbBEEOREREME , 18 % 6 $iE .

Table 6
laminobenzaldehyde chromogenic reaction

Absorbance of the substance produced by para-dimethy-

Untreated Dry heating
Absorhance 0.7831 0.5503
Absorptien coefficient 0.0653 0.0458
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STUDIES ON CONTENT AND DISTRIBUTION OF TRYPTOPHAN IN SILK FIBER

ZHENG Jinhuan, ZHOU Lan, SHAO Jianzhong
( Key Laboratory of Advanced Textile Maierials and Manufocturing Technology , Minisiry of Education, Zhejiang Sei- Tech University , Hongzhou  310033)

Abstract The dual-wavelength spectrophotometry and para-dimethylaminobenzaldehyde chromogenic reaction were
used to investigate the tryptophan content in silk {ibroin of the inner, middle and outer cocoon layers and the
distribution of tryptophan along the radial direction of silk fibers. The tryptophan content changes after light exposure
and dry heating treatments were alsc examined. The results show that there are obvious differences in tryptophan
content of fibroin in different cocoon layers. The order of tryptophan content is as follows: outer cacoon layer >
middle cocoon layer > inner cocoén layer.The distribution of tryptophan in silk fiber is mot even, with the highest
tryptophan content in the outermost surface layer, and the lowest tryptophan content in the inner layer; the content in
the middle layer is higher than that in the hypo-outer surface. Light exposure and dry heating treatment destroy
tryptophan and reduce tryptophan content in fibroin.

Key words 5Silk fibroin, Tryptophan, Distribution



