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Fig. 1 FTIR spectra of pollutants and silk fabric

1500

Absorbance

T T T T
1650 1 600 1550 1500

Wave number/cm!

Wavenumber/cm™

mol« L7, W1, 05X107* mol » L™, Z &M (3. 69
X107 mol « L") AR (1. 29X 10 5 mol « L), BHE
FRR A ATREH . BB e, Kb g 8N
RNy HVAT BB MEOVAT BITRFMEER, &L )
HEHA_REWEERRPIT BINBMAHMLA S, X
Hgula A (—NH- O—C—) MHE%E.

Bl 1 KMol H A8 (25. 9 mol » L™1), Z, B (6. 6 mol
L DWIRUA R & L F 445063, B 1 694 f1 1 704
e {5 O3 i HE B AN Z BRIV B SO, 1 640 em ! Rk
VW, X i B R 4 4T 4 - B T Al A I 2 o B
751617 em ' (B TOF 1 515 em™ ' (BElE 1D i A KL E
B EHBALEMT 1400 em ' IR, FRR. 2R
1 17970 1 270 em™ ' 4biie 55 Iz B B 22 41 4 Bk e T T3 2% A
HIZR (1 230 con D AT EMZ (1 263 em D IBECRE A,
HRBE(AlaGly), BREEB T &M S P CH; BZEHR3h M
C.Cp 4 #R3h 1514 (1 000 #1976 cm™ D AT, FHIHE
AT IX e RO, W] TR AT TS R R B L4
AW MR B A TR AR,
2.2 BEUFEHSTHENERBETLSH

T Y RS F PSS E IR « B o 'R
A RABE I (—NH—CO—), fER MR B IREHE
BRI AL, BRI E S RS R E
EThRER . B 2 R B LA EAEWRERT 35 mg e m* Y
RS E/EA FEBEE I35 Q 617 e ) B 11 1% 4
(1515 em™ ) AR{bfass, W LAE HERE 1 %2 dnd s, Bt
W 1 i As s, RUIBISAL S AT £ E b, 5 58
[ sRE M ARSI BERE [ SR S A A IR 4 5 7 RB R EE
BN, BREEE AR . (B B BRI M gk ok e
fn, WEEE 1w SO B e 3t H gl 1 617.5 i 1 619.5
em HRIRELIE 2(b) ], SEER R BLZ R AR X BERE T e

1T 3% JCRH B2 e A .
1619.51
) 0
0O #m
1619.0
0 z®m 0 ,
1618.5 1
[}
1618.0 1
0O 0 0
161751 Wﬁogouo % o 0
1617.0 *— T T T T T T T |
0 10 20 30 40 50 60 70 80

Concentration/mg-m*

Fig.2 Changes of amide I and amide ]| band in sample 1 and sample 2
(a): Spectral changes of amide | and amide Il of Sample 1; (b). Spectral shift of amide [ of sample 1°and sample 2
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Fig.3 Changes of amide I in sample 1 and sample 2
(a): Peak at 1 230 cm™!; (b): Peak at 1 263 em™!
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Fig. 4 Changes of crystallinity and the absorbance of (AlaGly), in sample 1 and sample 2

(a): Changes of the crystallinity; (b): Changes of (AlaGly), peptide chain

2.3 GNBSENELIHEERNESH
GUERIREMAREMNAR L. (DEPBRSEKERT,
T LTRSS BI85 Bl . L RS B B R A ok
BE(8. 1 mg » m™* MEFREEME T H 305 e o7 B BEE (35 mg -
m*) . (2) SRR B T B BRIk e, BoA B eT 4%
mmE R AR, R R TR A T AR 2 4
B ERRESE ERBR N EERE, YEuFgi
BTHMRAS N, £ CHERET, FRA F#EAZK
RS ETE BB, RS TS5 G0 FRaR
REZFEM, HFREZRENS N EEEMN A RE T
W, R R T 3 0458 1 vl 55 AL 11 i A% . CHL
KRR, SRR, METRKETRS, ¥

B —COO™ #¥E, EBESMNERT, S FHREARE,
M T A 2258 O R EAEM R TR BT B NRER TE R
EHSI M — G5, BE A S B R A MR, X

HAFHREBE TN, BERFELBESASFiE
T, SRR E Y 8. 1 mg - mTYE, R E S
MR RREE SE B B4 B AR AN 3C), W 4(b) ], TR
A COPAT BT RS, (6N, H, O ZJHFILTATE
Fl—RHELK -, SR, 5 RKERSERET 35 mg -

m”®, FAEIERER N, HBB T 14 S s s s
LB 2(b)], ZRR4 TN Wk A % b o, Hmd
(PKa=4. 70)/NTF R BB (PKa=3.77), AH| FHRILME, B
KRB FHRAS 5HERANTHERES, RS 8



924 il 5 e i

CHRVE

55 (A7 2 RRBERIAS ob T AR AK “ S5 W pHL fEL A0 B £
FI—COO™ SR LM BN, AR LAE R 24 4 5
THEREEW B, FHA B 4RSS R i 50 b
Ttk

YIRS WP R . Z RS PR XS B 4 47 e 5 F 45 Mg B
YER. BERK) . IR A Z AR 5 R B 42 47 45 K Bk
BER LR, KPR REEY S, SKERT
8.1mg-m *, WULTHRNKER LKL BT BBREL, 4

HeEE BT 6% o AL BB R I AL A, BERR T
TCHLER VA i W R LT 24 245 O B B R SBURB H T5 e AR i
VA B SRyt — BT R AR fE T A AL U AR AE 3R
AR BRI 1R

3 4 i

s IR AN GE BT B AR, SRR

References

[1] Weschler CJ. Atmos. Environ. , 2009, 43. 153.

[2] Weschler CJ, Nazaroff W W. Atmos. Environ. , 2008, 42. 9018.

[3] Glisovic A, Salditt T. Appl. Phys., 2007, 87. 63.

[4] Andreas Barth. Biochim. Biophys. Acta, 2007, 1767, 1073.

[5] ShaoJ] Z, ZhengJ H, LIUJ Q, et al. J. Appl. Polym. Sci. , 2005, 96 1999.

[6] Taddei P, Monti P. Biopolymers, 2005, 78; 249.

[7] KweonHY, HaHC, UmIC, etal. J. Appl. Polym. Sci. , 2001, 80: 928.

[8] CHEN Xin, SHAQO Zheng-zhong, Knight DP, et al (fk %7, #BIEH, Knight D P, %). Acta Chimica Sinica(fb2%2%4]), 2002, 60;
2203.

Infrared Spectroscopy Investigation on Conformational Change of Silk
Fiber Induced by Gaseous Organic Acids Existing in Museum

LUO Xi-yun" ?, MA Wen-ting' , WU Jin-qing' , GENG Jin-pei®, LI Xiao-yu®, LI Xiu-yong®, DU Yi-ping'*
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of Science and Technology, Shanghai 200237, China
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3. Entry-Exit Inspection and Quarantine Bureau of Yantai Technology Center, Yantai 264000, China
Abstract  Study on the impact of pollutants on cultural materials in storing or displaying micro-environment in museum is consid-
ered as very important for the preservation of cultural relics and its aging prevention. This paper applied the Fourier transform
infrared (attenuated total reflection) technique to assess silk structural changes under volatile organic acids (formic acid/acetic
acid) , which usually come from decorative materials emission and commonly exist in the surface or around cultural materials.
The focus of this work was on investigating the changes of peptide bond in the area of amide I -amide [l , as well as the peptide
chains (GlyAla), characteristic region. The structural and conformational changes in silk fiber treated with gaseous formic and
acetic acid were assessed. The results indicate that both the gaseous acids can weaken the intermolecular hydrogen bond in fiber
peptide, based on the spectral changes in the increased intensity o\f amide I (1617 cm™) , the narrowing amide [[ peak (1 515
em™'), the increased intensity of random coil conformation in amide [l peak (1 230 em™ ), and the decreased fiber crystallinity
as well. The obvious secondary structural conformation occurred when the concentration of gaseous formic acid reached 8. 1 mg
+m * in simulated environment. The conformational transformation was supported by the observation of the rapidly reduced
random coil conformation, the increased short peptide chains (GlyAla), with B-sheet conformation characteristic peak (1 000,
975 cm™!), and the enhanced fiber crystallinity degree as well. In contrast, gaseous acetic acid has less impact on the amide [
and amide ]I bond based on the spectral changes, but it did promote random coil conformation and decreased fiber crystallinity.

This work also provides a potential application of the infrared spectroscopy in non-destructive investigation of silk ir-sizu.
Keywords Silk fiber; Organic acid; Infrared spectroscopy; Conformational change
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