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1.1 SR

et B W TBERS AR EH AR S TR R 2 K™ il i T
WF9E 3 GE — S LR
1.2 FEBRARSH

W R AR FE G A 6 mol/L #hER7E 110 TR
KA 20 b5, KA R R 53 BT A (MILC-
703 B, HA ATTO #RxUatt) A7 .

1.3 BREARM &

FIH 60 CHARIA LRI 60 min i B B Ry K ¥ T
ZEIBK, Y% LOWRY %) (i J5 1% Fi| ] Bio-Rad
DC Protein Assay 2 71] &I & i P 09 3 1 7 &
Fe I v BE R BC AL 2% 3% 1 4% , H b (4%
SRF)) B BE i R B Y 20% WS N s, AL
PEFEIB AL (UML13, Unix, H ) 347 5 7 94
TG A 1 AT B R R I R ) IR (4 g) B
SITHUBEIAE 5 em x5 cm A HLEERREHE T, F1L I 1E
TRLTE W AR (PSX B RE AL, TSR MR AR R A
F),7E(25 £1) C  AHXHE JF (relative humidity ,
RH)50% +5% T T4 24 h J5 il 55 Ji W e 28 1 AT
I, BRI AT AR S TE (25 £ 1)
C .RH 50% +5% R REIRA 1 24 h J5 /EH
DA S50 A A i o

AN, S 1 A A OO B IR R
TR, R AT B R b ) AR R R R O 2%,
R B2 231 R R R EE 1Y 10% .20% 40%
50% F 70% , Fic B _F 3R T il 2 1A e 2 T e
1.4 TFIRERYHERNE

PTI98 20 mm, 4 45 mm [ 5] JEE 54X
(' Thickness Gauge ; Ozaki MFG Co. , Z5t, HAS) M
EEFE, M A 5 4 {2 ( TMS-PRO, FoodTechnology
Co. ,3&[H) ,[A]f% 30 mm, hrfiiE3 1 mm/s FEATHE
i, AR B L {52 (tensile strength, TS)
FHr 2t 2 (elongation at break ,EAB) ## MR LI T
AT

TS(MPa) = F/S
A F O IR RN 7K 2 1 fc Rk T (N) 5.8 g [
MR AL (m®) .
EAB(% ) = (E/30) x 100
A E IR BN R Y (mm)
1.5 FARERKESEDTRNNE
AR B R B IR T T

ME . ERIT AL 2.2 em [ 50 mL PET 0 A
2940 g B5E R THRAEERE K 5 cm x5 em Y8 i
S AR 1 I SRR 3 1 Z (AN B T AR A 4 B
SRIGH PET JiE TR A 2808 K , IR 30 Ty
Y TR v (RH 2l 100% ) , BEFG 1 /)N il &
PET Jifif% & . PR Y 7K 78 K i% i % (water vapor
transmission, WVP) (g/m - s « Pa) it P& H .
Am - d
A-t- AP

A, Am Sy ¢ IR PR E RN (g) 3d R
FJEERE (m) s A A 1T T AL (m* ) 5 0 Sk a2 B ]
(s) ; AP WM A K78 <R 22 (Pa)
1.6 WREFGAFERENNE

EHBENBASE(L HR—H,a" Hig—
£L,b7 JlE—im) M4 A 3 (2211 (SC-80C A,
e HOCAL AR A PR 7)) #4700 , Horb B AR iy
SN L =100,a" = -2.15,b" = -0.65, &
PSR 33 A REAR B SHIKU 451 J5 i R 43 e
JETFHEATINE 4= IR L5

B = ( —LogTyy, ) /X
T, Ty 600 nm e KF BDGE L, X N IRy
JEEE (mm) o o, 37 WY B2 3R 2R 1 RGBS
#E .
1.7 K&GEE(Aw) AR E B FZRI 200

R T VA A PRI I e A B R ML A g
FIFATEE PERY MR 4 2 TR 2% H il 2
A ETHRE 10% Y I T 25 s i) I JIRC 2 1 IS
TERRARLINL N 38, 76 BRI AR 2 rh 430 i A K 43 3%
BECAw) 4851 0. 11.0. 22.0. 33 .0. 43 .0. 53 .
0.66.0.75 F10. 92 ()& MR A ik [ LiCl,
CH,COOK - H,0, MgCl, - 6H,0, K,CO, -
2H,0, Mg ( NO,), - 6H,0, NaNO,, NaCl,
KNO, |, LAkl 72 5, 76 25 CRjE 48 h
J& , METEATR] Aw T BI85 IR i i K o0 &
i B T L S AR 1
1.8 KoyeEE5REEH

K3 E B E SR B TR, O & T
105 C K IR B T B AEE o 0k

M2 2 1B P A e s 7 2 I SOBRAL 4511
FYI7 A 2278 A8 15 (DSC-50 B, & 3,
HAS) A7 & , A 2R ] 42 B R AT RCOE . 1)
AN HERR AR b IR AR AN 6] 2K 2315 B2 8 ) 4
F B IR EE L RSEAE i 20 mg 2o A A BR R, LA
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Tab.1 Amino acid composition of gelatin from shark skins

N 5 % i
amino acid aelatin amino acid gelatin
H4 [ Gly 333 SICAIR " e 19
KA Hpo T8 || ST Lew 22
IR ¢ Pro 109 i iR Tyr 2
KA Asp 40 Jrﬂfc’&?@?a 0
S5 Thr 22 P P 14
5 Ser 39 ?ﬁ Mz Lys 20
45 Glu 75 FA R Hlys 10
PSR Ala 123 1R His 6
WM Val 23 Ham Arg 52
EE T Met 13 MG LR total 1 000

T = FOR AR BRYERIERR , il 2 M5k HE O 55 1 000 4>
HETR AR L T B AR AR
Notes: * means hydrophobic amino acids, residues per 1 000 total

amino acid residues.

2.2 EREAREMKREEZEAEERMZN

H Y 2 Y I 2 1 o 4 110 2 1 B LA o o
32 R PR B AR R BE Y3, TE 1
I, VL R J2 8 0 2 it o, (L B 1 3 fof i 2
(TS) HIEA KA A8k, 385, BRI
WS BOR , BRAAR RN SR o TV B B2, 50+
A EAE MLt 2 g m, TR EH 3
B TE M 48 57 HE TP Y TS o 7ERT AT
FEHHLR I, B W EE N 1% 353 2% 7] L4 5
et i IR ) TS H 2% L /8 VR B
XA TS 194 BB R m S o dig 2 i) 1A
B AR v R 1A R s B v R T B i 2
(EAB) , #fEIN 3 7] 8 2 Hy T 567 18 AR P 2 1 T 4
TREMBZ JE ML 245 B 2 |, P
AR 11 53— 19X 2% 25 ) K T i 53— i () %) AH B AR
FH, 750 R0 A S i) S v

H S 2 1 B 1R 7K 28005 1 %2 (WVP) i [l 7E
(1.25~2.41) x10 g/m - s - Pa(F2) , ]I A%
At plz O e e o B R R T, X
FIRBIE F 0 B WY B 1 i /K PR IR 5 v T
i, £ 7 M £0 K WIS AR I Sl B3R 2 AT DA
KB, Bt MG 1 VAR S R R, 1) WVP 3
T EAER e kREHTEA 58.9% 1Y
KR FERR (1) , PR B A5 1 AR ED%E&?E
P 2 o0 B A Ao T AR v A S K R A
hn, 25 Rt R BUE R WVP 38,

R2 BEAREMAREEENEER FIMEE.
i SE R RN ZSBEL R ZIT
Tab.2 Effects of protein concentration on thickness,
TS,EAB and WVP of gelatin films
mean +=SD,n =6

SRR (k)% / % protein concentration

2 3 4
JEFE/ um thickness 25.2+1.5° 36.8+2.1° 45.3+2.5°
JfH5E )/ MPa TS 3.2+5.6° 37.6+6.2° 34.8+6.3°
53R/ % EAB 6.60.9"°  8.7+0.7° 12.2+0.9°

KRB . .
0 1.25+0.21* 1.73 £0.35" 2.41 +0.24°
(107"g/m - s - Pa) WVP

I A — AT AR NG TR 2R A B3 (P >0.05)

Notes: Any two means in the same row followed by the same letter

are not significantly different( P >0.05).
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Tab.3 Effects of protein concentration on color values and transparency of gelatin films

HEEUSL/ % g color BHIBE (Agyy/mm)
protein concentration L* * b* transparency
2 94.70 £0. 26" -0.21 £0.07* 2.49 £0.11*° 2.5 +0.2%
3 93.94 +0.12*% -0.33 £0.05% 2.69 +0.40* 1.9 £0.2°
4 94..00 +0.20* -0.25 +0.05% 2.67 £0.26* 1.3+0.1°

s ) — AT ARG 5B 32 S .25 (P >0..05)

Notes: Any two means in the same row followed by the same letter are not significantly different( P >0.05).

2.3 HimiREMPARKEZEABEEROZME

F A BoR T H IR X e £ R A B
JRIR M . 2R 4 AT RLIRN, 2 H ik N T
20% I}, H bk B0 8 B ) TS F1 EAB S5 AL
PR WA . Y H vk B R 20% B,
I B A r ofr  T  H Yefe F Py 15 hm  3 P f
BT i, TEEA T L5 A 30 L T, T
HI EARAF B AR oK PERE , H v B 38 i S A

JR A8 7K 73 5 i, SR RH 08 A4 W B2 3 = 201 [ 1Y
G TR GRS ERA TS TR, WAL
KRBTk ZARMRN] Tl LU i SO i i
g GG DS g d S i i el = Pt S
AN H R BE AR N 2> (R A I R BE T
DRI Bt H 3ok 74 T P9 394 o 1A Jie 2 1 R ) WVP
AW BT (SR 4) o SR, H- i A0 TR nou R Y
P A B B R

x4 HBESEXARE AR E BT REMRIKESET RN

Tab.4 Effects of glycerol content on TS,EAB and WVP of gelatin films

mean = SD,n =6

Hil&#/% glycerol content

10 20 40 50 70
$ir i E/MPa TS 45.5 +6.0° 44.2 +5.6° 18.7 £5.1° 11.6 £2.3¢ 5.4+0.99
WiZI4E %/ % EAB 6.1%1.2° 6.6+0.9° 17.2 £1.5° 24.5 %2 3¢ 89.5+9. 8¢
IKFES BT H/ (10 ¢/m - s - Pa) WVP 1.20 +0.30° 1.25 +0.21° 1.52+0.15° 1.75+0.16° 2.30 £0.22¢

I A =47 —/ NE PR 2R A BF (P >0.05)

Notes: Any two means in the same row followed by the same letter are not significantly different( P >0.05).
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Fig.1 Moisture absorption isotherms of

gelatin films from shark skin
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Preparation and thermal stability of gelatin edible films from shark skins

WENG Wu-yin', LIU Guang-ming', SU Wen-jin', OSAKO Kazufumi’, CAO Min-jie' "
(1. College of Bioengineering , Jimei University ,Xiamen 361021, China;
2. Department of Food Science and Technology , Tokyo University of Marine Science and Technology ,Tokyo 108 —8477, Japan)

Abstract; Edible gelatin films based on shark skins were successfully prepared. The effect of protein
concentration, glycerol content and environmental humidity on the properties of edible gelatin films was
investigated. As a result, white and transparent gelatin films could be produced using shark skins. With
increasing protein content of film-forming solution, elongation at break ( EAB ), water vapor permeability
(WVP) and transparency value of films increased slightly, but no differences in tensile strength ( TS) were
observed. Nevertheless, TS generally decreased with increasing glycerol concentration from 10 to 70% . The
thermal stability of gelatin films was analyzed using DSC. It is revealed that the mechanical properties of
films were not changed and polymeric materials exist in a glassy state when water activity (Aw) <0. 33.
Conversely ,as Aw increased above 0. 44, glass transition temperature ( 7, ) starting point of films below 25 T
was observed and EAB was increased, while TS of films decreased dramatically. In the case of Aw 0. 92,
gelatin films even dissolved into sol. These results clearly indicate that gelatin films prepared from shark
skins could only be applied in dry environment( Aw <0.44 ).
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