559 453 2 W) U M R Vol.9 No.2
2009 “F 4 H The Chinese Journal of Process Engineering Apr. 2009

MEM B B ARG B FEE QA HE U ERA B IERERAE

# A

S

#ER, E F

(1. LR RS Mee  Be AT AT I 900 5, 20 TURE S DR B Tl A E i R STI i sk 30, T09R B 214122)

# . KH SEM, AFM, FT-IR } SDS-PAGE “5Hi AR KA T 453 2 bl i I iy (Tgase) A A [7] T4k 28 1) 2 6 A e k2R
LERLY], KMnO, TALRE =355 [ = BLLAM GRS S—O #RE1X(1000~1200 em™)E{k, & ARETILLHE S TGase (1114
P B SR LB, 5 H,0. Ik, KMnO, 58 FAHEE B8 S5 BBR, £ 4ef i it P fUks 1 th
12.5 nm 5% 24 nm, TGase [F4E A W] 5 A 2T 4 (1) 2 1 JE 45 SDS-PAGE HLik 73T 7% TGase 1 4k 2 B 4 (1]

SN AT R S .

KEIA: PR G R, Hi

FRESZES: R318.08 SCHRFRIRES: A
1 ® &7

H TR T, A4 1B R ik O 2 BR
20 ik [ GV I P R A A e 1) I P A A A e
B gL G i ig e —, bR & s e
FEMROCHFZUIA. (HE AP A DL
il 5 3 AT HER A B, BRI Tl AT AR . A
ATTEK iy % 1) S BRI B4 38 P 3 2 6 R i o 500 0B (99 n L
T2, Carla %R L8 K 2R (1R 2r 15 PEG 8
PARY KR B AR, BB 1 ) £ 4 N S 15
FHEEEH T EBHORE. BAEESPDHRT HO,
FATUALFA DCCA AL Tl Ak BE T -6 8 1 By s B
Ei kAN

75 % W e % g (Transglutaminase EC 2.3.2.13, i)
FR TGase)n] AL 81 1 2y 1 1) R 2B ACHR IO, B A
B K Ve se At i, HalT) 2N Fardh . BR2y5E
UKD, TGase N T 41 4E ARG etk RIRIE G, A A
KAWEFTRIEIR D>, H a7 E A R T2 13 T DURHEss
K5 0 S [ A b 3 R B 0 5 1) — BB AR . e [
Cortez “F* R HI kUi T S. mobaraense (] TGase, 1§52
PEBAYER RS, —ERE EdGE T BN
YR gEtE, P& TR ALY Y. S8 ERLES
BEAfF T N 52 R F TGase AL 5 (AL A (R B RR £ 167
W5 EEAEM, & T EBRFRMER AR, BATHHY
W R L, IS M A R R B TAL N TGase
YERI$REE T 45 1F, TGase ] LME 53 A4k 2% 5l 2 1 I Tk
BRI SR S0, BRARAT i o min i ok, sttt
g, JE—E R LT B2 WP i .

WS BHA: 2008-11-07, {£EIBHR: 2009-01-20

NEHS: 1009-606X(2009)02-0344-06

SR, Il AF T2 k- g 0 Sz s I FH R8RSRV il
AT AR E B S E R E M. WFRCHUL PN TGase
YE R G S5 PF I LEE B A R I X T 4ER LB AR I R
AL G R Z AR B N R B SR 5, kT
XS G R Dh e AL SO TH BT R E S R R A
W WK BEBE B Streptomyces hygroscopicus KW'
] TGase Xf=FELYEdATALRE, KAFHIE T RIUE
(SEM). JiUF 1) BIBIAFM). ZLAMEIS(FT-IR). BEK
HLUK(SDS-PAGE)3& /3 T F-Btf TGase i EBHE AL
AT RALE, WIS T TGase X B A1 8 A HO1EHIHL
B

2.1 ARSI

LW EIER R, LB TS 4t TGase
FHEE 71100 U/g) KB 1, Hik 4l TGase B HH A
LA E], S AR Savinase 16L(J#E 20000 U/mL)
P b A A A PR W 34

PR W AR A LR A A, AR 2 [
FEa b4k
2.2 ZWRESTININE

Nexus & V2 M 48 4 21 A % 3% {3 (3% [H Thermo
Electron Zy+]), H-7000 %Yy B HEH H A H LA H),
ARk R EA A H]), CSPM3300 Jii ) i
TBE (A SR AORAX AT BR 24 7).

2.3 LAk
2.3.1 Wb PRk
T SR FE TS — R PR Aok, AbFR 4%

BEEMB: [HaHARU R RI(863) M4 W BN N H (4 'S : 2008AA027203); [H5 “+ 107" BHEECCHES NN H (4 : 2004BAT13B03-02)
EE R . EF(1972-), Lo, EFTIE R, WL, FEdE, RSO e AR, E-mail: licui@jiangnan.edu.en; 5%, MIREER A,

Tel: 0510-85912007, E-mail: wxfxr@163.com.


zhk
铅笔

zhk
铅笔


%2

EH A R A RN e e s 2 6 8 1 27 4 OV T PR RERAE 345

SCHR[T].

e B R PAL FE T v s A HOK R — Bl PR A
WAL [KMNO, 4% (@, HIXTZ), FAl), JFC 1 g/L, pH
3~5, i 40°C, if ) 30 min, #HE 1:220]— 2845 °C, 15
min)— RS YE[Na,CO; 2%(@)]— i 7K Pk — 50 ‘CHET
— i {5 NaHSO; 6%(@). HAC 1%, 40°C. 30 min, ¥t
1:20] =P — 4T

XA T B 7 SRR B — i S A
AAL[H,0, 30 ml/L, Na,SiO; 4 g/L, Na,CO;5 0.2%(w), pH
8.5,50°C, 60 min, kb 1:25]-35K k.

TGase AbFEJ id: TALEESS LA N TGase [
50 mmol/L Tris-HCI ZE PP [ R 20 Ulg, E 2% 71|
SEEIN O 0.5%(w), 37°C, 1 h, #EE 1:20, pH 6.5]— ik
KE— -

23.2 FEBAME ARG E&

LB EABEBME S I S% SGRN IR E S
&), HARRERE N FRELZG Gt e P 4 1k S 2 (1 Bl K A
JEIEEBS W 1 g, BYRE, 10 mL 75 0.7 g SDS, 4.8 ¢
JR# F 035 g DTT HJZKAFHT 50 CHEI 5 h, i ugFR 2%
AW, T MEAREBRZEFAREN 3 d B
YR, B AR AL
2.3.3 SDS—ZR M B fecie i i ok

S MME AR pH £ 7.0 24, Ziligss
LR EAGEY, WEFRASE, MAHRIKZER TGase
B(20 Ulg B E), BAASINERA I R xf 1, 43 54E 30°C
{1 h, RIEAH, SOEREESTRMEA, W
WS Laemmli J7 i AT ik, 23 B 43 Bl b
12%, LL 0.1%% 558l R-250 #1744 5.

2.3.4 FMEAERIAE

FHA B AR 2T SRRSO R B LT 20T, 4
Ty 4 em™. SR T BB T ) BB TR
HETES .

3 E#REW®

3.1 ABRFEAHERMEHAITNL

RTSIOE SR I, AR FALLFE, TGase fRAMEX}
FLBLWMTERE A5, 24205 2 BlR) el A 1 i
WEMVERJS, W4 TGase FITEFEREL T —& M 4&AF. b
TR RTALHERT TGase MIfEHEME ] R ILH FBLFHER
TEA RIS, AWFFTHE SR AN S e 4 RO
AN 2B LWL FL Y 5 1 S5 ¥ BT RALE.

REAT A FE W E B AMEE(E 1 i o),
1600~1700 1 1530~1550 ecm™" 4354 C=0 iz zh 1
N—H (1725 fh e 27 2 (W e 1 1% 5 R e 133 445, 1390

551451 em™ P CH, FI CH; 3£ [ C—H (A8 T 3% 50,
1070 em™ P A& C=S fi%i4ka), 2L 1000~1200 cm™
AR T S—O Jrzh X1, fefs H A B 1 b 2 MR 1
ST AL (] B 45 R KMnO, 48 A6 Tkt 2 A0
AR KRR AR B A YR I S5 AR, 5
%ot R (2 a)AH EE L 28 KMnO,, TRALFE 2B 4E 1041 cm™
MR T — A i 1 gk by, b L N A R
(R-SO;")H S—O B 4EIR SN, ¥iH] KMnO, S fL AL B
{2 B2 (5> R S—S LW R B T AL
Y, BeAh, HxHEME, KMnO, FIH (AR B S 1
E 1451 em™ AIIEEIR A T 2L, ATRERRA L BR
T )3 4 KBRS P 13 B et sl 22 B, #2557 TGase Xf
LBMEAMT LY, TGase HEALHIASBAE Fl ok T
B4 E RS e e B A T, (HER TAE 1451
em™" AL (IR TR S, FRBAT SRR AE B LI B
FAA(E 1 Hhk d, e).

a. Control
b. KMnO, pretreatment
0.014 ¢. Protease pretreatment
d. TGase treatment after KMnO, pretreatment
o 0.012] e. TGase treatment after protease pretreatment
o
3
S 0.010)
=3
2
o 0.008
< .
0.006/)
0.004
c

" L 1 L 1 " L
1500 1400 1300 1200 1100 1000

Wavenumber (cm ')

&I N R PRSI EE SE YT EAR ST

Fig.1 FT-IR ATR spectra of wool after different treatments
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(a) Control
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(b) Hz0; pretreatment

Y, 5 BB R G sE AR R R

TGase F B il 771 4k 215 9 - BRI F B4 H B R 2
BERD)TFE 2(c)], JRPIATRERFTH] TGase FH A7
ARERZE A, RAEZRERAE T 4 4eRmpr e
DRIk 5% 45 K 52 51— e REEERORIR, D TGase (4 FI A
B YN TR PE T 4.

(f) KMnO, and protease pretreatment

(h) TGase treatment after protease pretreatment (i) TGase treatment after KMnO, and protease pretreatment
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Fig.2 SEM images of wool fiber samples after different treatments
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(¢} TGase treatment atter KMnU, and protease pretreatment

3 FERAERIRT I BB A
Fig.3 AFM photographs of wool fibre samples through different treatments
1 FERAHEREARERE SR

Table 1 Surface roughness analysis of wool fiber

Sample Average Root means square Core roughness Reduced valley
rough (nm) rougl (nm) depth (nm) depth (nm)
Control 12.5 18.9 212 282
KMnO, and protease pretreatment 24 30.8 733 36.5
TGase treatment after KMnOy and protease pretreatment 32 39.7 106 40.8
3.3 TGase ¥ ¥E AEMKIKELRY SDS-PAGE 74 FER 153 IR AR R S M.
MK R (B 4) Rl LA 3 W 55 51 2 11 i A ik
Wija oy TR, FEMAEAMARIEFESR, A . .
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[N R, A 2 AR I O R R, - 66 kDa
WP B A S RRAC, B 4 e wF B E aE b — 43kDa
ﬁ}g!C&’ 'El:mé'ill TGase 403 1 h )5, ;ﬁ)y%%Q%%ﬁE’ i - 31 kDa
T2 1R R 0 i 3 B AE 2 B A, A s R NG b. Keratin solution with TGase B 20 0u
HE NS BT B E 43 B RV R TP 4 o s

). RS AR B F Sk L RER DTT, RUIREY
BT AN A2 DR g 4 TR T 1 T Wi Bl s 1 S FE LA .
AR IXPh B %50 AN A R (A B TGase 22 B )
SDS-PAGE PEi%H &, {HATLLEW TGase fEfELLiB4>

. W 14 kDa

P8 4 TGase fEAk AT A 8 11 B A AR OB LK 23 BT
Fig.4 SDS-PAGE analysis of soluble wool keratin

catalyzed by TGase
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AT RESR PR O A 1 g 0T 6% v -z (1) £ 4 i 1] o i 44 7K
file, AHWE 2 Mg5A ey, Hikgid KMnO, M A
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Characterization of Wool Fibers Modified by Using Microbial Transglutaminse
CUILi', FAN Xue-rong', CHEN Jian>, DU Guo-cheng’, WANG Ping'

(1. Key Lab. Science and Technology of Eco-Textile, Ministry of Education, Jiangnan University; Wuxi, Jiangsu 214122, China
2. Key Laboratory of Industrial Biotechnology, Ministry of Education, Jiangnan University; Wuxi, Jiangsu 214122, China)

Abstract: The modification mechanism of wool fibers after different pretreatments with microbial transglutaminase (TGase) was
analyzed by SEM, AFM, FT-IR ATR and SDS-PAGE. The results showed that KMnO, pretreatment induced the alteration of
characteristic peaks at around 1000~1200 cm™ and the FT-IR absorption spectrum did not change obviously after protease pretreatment
H-0, and TGase treatment. The scale structure of wool surface was significantly damaged after KMnO, and protease pretreatment in
comparison with H,O, pretreatment, which increased the average roughness of fiber surface from 12.5 to 24 nm. The surface
morphology of fibers after TGase treatment was not evidently altered, but SDS-PAGE spectrum demonstrated that new biopolymers
with higher molecular weight from wool keratin were formed by using TGase.

Key words: transglutaminase; wool; structure
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