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121 1 mm , JASCO J810(JASCO )
Nexus : Nicolet i 190 250 nm ,
Via : Reni shaw , JASCO J-810 20, 35, 60, 80, 90 ,
: JASCO 10 min, 100 nm- min™ %, 3
122
: Fluka , 2
Sgma , R-250: Sgma ,
, 21 SDSPAGE
a ©1 a,) (281
13 Az , U3
131 SDSPAGE (5. 10, 11] DS PAGE : PSC
DS PAGE ,7.5% 5% a,,0,,03 , [0 8}
; Tris (pH 8 3, 01% oy ,
DY) ; 0.05mol - L *pH 80 Tris HCL B [1214)
( 2% DS, 5%B-ME 10 % 0 02% ) B a.@s) 211 1,
0 25% R-250 ; 117. 9, 107. 2 KD 1
(7. 5% 5% ) ,
5 mg 10 mL , 100
5min,10000r - min"* 5min ,
: 100V, 160V,
3 4h | 2 3
132 ;
( 2mg)  KBr : 200 KD — st —F
Nicolet ,
. /’ 1@3)
Nexus , 400 4 000 130 KD —=i8
cm*, 4cmt ) 97.4 KD—= M
20, 35, 60, 90, 110 , 20
. 66.2 KD —s
min, 200
133
) o 43 KD —
Reni shaw inVia i
; lem™*, 785 nm Fig 1 Sodium dodecyl sulfate-gel electrophoresis
300 mW , (10 mg) 1: High molecular weight marker ; 2: Calf tendon type collagen;
, 20,35,60, 90, 110 3: PSCfrom fish scale of grass carp
10 min 600 1800cm ', 50
, 10 s 22
134 20 2,
, 0 01 mol - 1
Lt 05mg- mL* ,
(1A4()l
0.35
3]
& 0.301
o
2
5 0.25
0.204
0.151— y . — y ' . .
3900 3400 2900 2400 1900 1400 900 400

Wave number/cm™

1

Fig 2 FTIR spectrum o fish scale callagen at 20
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Table 1 FTIR Band assignments of PSC at 20 Doyle!*! :N—H
Region W/cm-? Characteristic 3400 3440cm’?, ,
Amide A 3323 N —H stretch, coupled with hydrogen bonding 2 1 , A
AmideB 3084 C—N stretch 3323cm't N —H
2941 CHz asymmet‘ric stretch 3084 cm- L B C_N
- 2 877 CH2 symmetric stretch A . 1658 cm- —o0
Amide 1658 G=O stretch, coupled with hydrogen bonding 1550 o N —H CN
Amide 1560 COO- cm .
1552 N —H bend coupled with C—N stretch ; 1238 cm '
1452 CHz bend N—H Hyp
1402 COO- symmetric stretch 1203 874cm’!
1381 CHs symmetric bend 20 110 (400
Amide 1338 CH2 wagging of proline 4000 cm™ %) 3 3
1281 N —H bend A B ( ).
1238 N —H bend
, A B,
1203 Hyp, Tyr o
1082 C—O stretch/ C—N —C stretch 2877 294l cm
1032 Phe CHz ;
874 C—C stretch of Hyp ring
0.451 £ =
EE
0.401 g J\ Z =
¢ 0.351 z ) £
. <
5
S 0.301
2
=
0.251
0.201
0.154— T T T T T T )
3900 3400 2900 2400 1 900 1400 900 400
Wave number/cm™!
Fig 3 FTIR spectra of collagen at different temperaturesfrom 400 to 4 000 cm ™!
1:20 ;2:35 ;3:60 ;4:90 ;5:110
0.40 4
0.37 1
€ 0.34
o
=
8
2 0.31
<
0.28 1
0.25
0.22 — T - T T )
1 700 1 600 1500 1400 1 300 1200 1100
Wave number/cm™!
Fig 4 FTIR spectra o collagen at different temperaturesfrom 1 100 to 1 700 cm™*
1:20 ;2:35 ;3:60 ;4:9 ;5:110
4 1100 1700 cm ! Hyp

1600 1700cm*
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, c=0 : '
) , , 1500 1600
cm?t )
1630 1640cm ',1650 1660cm ' 1680 1700 C—N N —H ,
cm- ! 1658cmt , o B-
1650 1655cm™* Arg, Asp, Gu  Tyr 17l
(16] 60 , 2 :1552cm™?t
,1658cm™? ) a- , 35 ,1552¢cm™?
1651 cm? a- ,1643cm ! , 1550cm™*t,
,1668,1662,168 cm* 110 , , a-
1657,1680 1672cm™* ,
Table 2 Characterigtics of theamide | and amide o collagen at different temperatures
T Hyp
W/cm-* W/cm-* W/ cm-* W/ cm- 1
20 1651 0.3%49 1552 03726 1338 0 2882 874 02158
1658 0. 400 4 1238 0. 316 3
35 1651 03910 1 550 03704 1338 02881 874 02133
1658 0.397 4 1238 03154
60 1653 0.3985 1554 0.3739 1338 02916 874 02128
1657 03986 1236 03147
1 666 0.398 7
90 1651 0 400 9 1 556 03740 1338 0294 2 874 02133
1 668 0399 3 1234 03128
1 680 03918
110 1643 03574 1336 02912 874 02126
1662 0.378 4 1232 03106
1672 03629
1 689 0.3470
23
( 39%,875% 9 98%, 5 600 1800 cm*
). (Gy-Pro- Hyp) n : ,
1200 1400cm! 3 5 3 :1669 1637cm’t
1200 1360cm* =0 )
; C—N N —H , 35 , 90
Ay Pro CH: 1557cm! N—H C—N
(el 1 ,1203,1238,1281cm™?
Ay Pro H 2 ' 50 0001
1238cm™* 20 35
, ; , B
' ' % 40 000+
60 , 1338cm? E
CH: 20 35
, 35 , , 30 000-
, , 110 ,
: , 800 1200 1600
874 cm- * c—C Wave number/cm™

Fig 5 Raman spectra of collagen at different

temperatures from 600 to 1 800 cm™*
1:20 ;2:35 ; 3:60 1 4:90 ;' 5: 110
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Table 3 Raman linesand their assignments o collagen from 600 to 1 800 cm™* at different temperatures

Temperature .
Assgnment
20 35 60 90 110
1 669 1670 1670 1670 1667 C=0 stretch
1637 1639 1643 1639 1638 CG=0 dtretch
1 605 1 607 1 607 1 607 - Phe, Tyr
1 586 1587 1587 1587 - Pro, Hyp
1557 1557 1557 1557 1557 N —H bend coupled with C—N stretch
1451 1452 1452 1452 1450 CH2 bend
W/cm- 1t 1343 1343 1340 1345 1344 CH2 wagging of proline
1267 1267 1267 1264 1265 N —H bend
1245 1245 1247 1242 - N —H bend
1100 1100 1095 1001 - C—N stretch
1031 1034 1037 1032 - Phe
1 004 1 004 1003 1001 1001 C—N stretch of Phe
940 937 938 937 - C—C stretch of collagen backbone
921 924 919 919 - C—C stretch of Pro ring
855 858 855 856 - C—C stretch of Pro ring
, N —H 1 267 201
1245cm™t , 90
; 60 , 90 , 110 01

[SV]
(=1
1

800 1100 cm*!
1004,1033°, 1004cm?! C—N

Cd/mdeg

60 ’ 40+
921 855cm’* c—C
o ’ 35 601
, , 110 1669 cm! ” ' . -
—o0 60 190 210 230 250
’ Wavelength/nm
35 20 , 60 , =
1670cm? B- ,1267cm™? o- 20
, 1451 cm™? -
855 cm™! c—<¢ : 04
PSC , PSC
: , , 0 20
20 , : E
, , 110 , S 401
, 1557,1343,1004 812cm ' |
, 60
24
190 250 nm %0 210 230 250
6 Wavelength/nm

(b)
Fig 6 CD spectra of collagen solution at
different temperatures
(a) : Before holding for 10 min at each temperature;
(b) : After holding for 10 min at each temperature
' ' 120 ;2:3 ;3:60 ;4:8 ;590
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, a- , O-
a , a-
(190 250 nm) 6 , 221 6 nm
, 204 4 nm ,
[3]
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(291 6(a) , 20 ,
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, 60
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) , 10 min
3
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2) ( 5

325
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Effect of Temperature on the Secondary Sructure of Fish Scale Collagen

ZHON G Zhao-hui , LI Churrmei © , GU Hai-feng, DOU Hong-liang, ZHOU Li-ming
College of Food Science and Technology , Huazhong Agriculture University , Wuhan 430070, China

Abstract  Pepsin-soluble collagen (PSC) was extracted from fish scale of grass carp and was analyzed by SDS PA GE, which
confirmed that PSC are typical type collagen and reach eectrophoretic purity. Efect of temperature on the secondary structure
of collagen was studied by FTIR, Raman and CD. FTIR indicated that thefish scale PSC had typically characteristic absorptions
of collagen, and 1 659, 1 552 and 1 238 cm™* were assigned to be amide , and  respectively. When the temperature in-
creased , amide A and amide B shifted to low frequency , the absorption of 1 658 cm™ ! split into severa absorption peaks, the ab-
sorption at 1 552 cm™ ! had a dlight red-shift followed by a distinct blue shift , and the frequency of 1 238 cm™* declined. Raman
spectra showed that the absorptions of amide , amide and amide  appeared at 1 669, 1 557 and 1 245 cm™* respectively,
which were higher than thosein FTIR spectra. Furthermore, the characteristic absorptions of proline at 921 and 855 cm™* only
appeared in Raman spectra. CD spectra demonstrated a rotatory maximum at 221 6 nm and a negative peak at 204 4 nm of PSC
lution, which were typical spectral characteristics of the collagen triple helix structure. The structure changes of the lyophi-
lized PSC appeared mainly between 35 and 60 in FTIR and Raman spectra, yet CD spectra demonstrated that the configura
tional changes of PSC in acidic solution appeared in the rangeof 20 to 35 , indicating that the lyophilized PSC was more stable
than the acidic solution of PSC.

Keywords PSC; Temperature; FTIR; Raman; CD; Secondary structure
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