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1.2 1.7
Jongjareonrak  (2006) Jongjareonrak  (2010)
8 60°C
0.05mol/L NaOH-25% -1.5% H,0, 5C 6.67%(W/V), 3cm 3.5cm ,
24h : 5°C 18h
, 3 0.05mol/L HCI TMS-PRO ,
o PH 30mm/min, 4mm
’ 1.8
0.50mol/L HCI  NaOH pH 3—9,
40—90°C ; (2011)
(15000>=g, 20°C, 15min)
2%(W/V), 209%(W/W) ,
1.3 ’
(25%1) C (RH)(50+5)%
AOAC(2005) 24h '
© © a8n,
’ ) (TS) (EAB) ,
) 30mm, 60mm/min
1.4 SDS-PAGE 1.9
SDS-PAGE Laemmli(1970) , SPSS 17.0 (SPSS Inc, Chicago, IL, USA)
4% 6% (ANOVA),
60°C Img/mL Duncan , 0.05 (Steel et al,
: 10mA 1980)
R-250 , (
=3:1:6, VIVIV) , 2
2.1 pH
1.5 1 pH
AOAC(2005) pH 3 , 40—
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(04 f ’
pH 4 , (Zhou
, et al, 2005; Jongjareonrak et al, 2006; Ahmad et al,
, pH 40— 2011)
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Fig.1 Effects of extraction pH and temperature on the protein patterns of gelatin from tilapia scales for 1h
M:
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, 70C ,
, pH 4
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3 ) Fig.2 Effect of extraction temperature on the degradation of
40°C 2.78%, gelatin from tilapia scales at pH 4 for 1h
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. ) 1
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(Nagarajan et al, 2012), , 90°C
, 87.98% ,
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), Benjakul  (2009) , 23%
1 , Gly-X-Y,
, 1/3
Benjakul  (2009) ,
: 50°C ) (
( 3), 40°C )
( 1) , , 40T
( Pb ) 0.11 — 22.3%, 50C , ,
1.22mg/100g ( 1),
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2010) ( 3
50°C
21 1%° , 60—90°C
20 120 ,
% I s 3 | @ (15.6'5%—17.5%) (Gomez-Guillén et al, 2002;
%10 U 10 il Wangtueai et al, 2009),
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2.4
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Fig.3 Effect of extraction temperature on the solids and protein
yields of gelatin from tilapia scales at pH 4 for 1h , 70°C 283g,
2.3 (200—220g) (Kittiphattanabawon et al,
2 pH 4 | 2010) (268g)(Wangtueai et al, 2009)

F1 RIEEBEMTIEGGSAKKERDHZME(PH 4, 1h)
Tab.1 Effect of extraction temperature on the chemical composition of gelatin from tilapia scales at pH 4 for 1h
()
40 50 60 70 80 90
* 13.90+0.83° 11.97+0.23° 11.18+0.81" 10.180.68" 9.710.54¢ 9.350.39°
* 40.252-0.87° 68.092:0.79" 84.240.54° 84.9340.23° 85.440.79° 87.980.35¢

* 20.64+3.85° 13.08+0.43" 2.86=0.19° 1.8540.63° 1.080.29° 0.9440.45°
Ca** 81004223* 435059" 63376° 500=29° 36171 3514211
Na** 2500160° 760:34° 684479° 66726° 518=+11° 509422"
Mg** 722488 251+10° 104414° 87+5° 791" 7831
Kx* 191+40° 79x12° 4842° 4245° 3121 1811
prx 1734480° 996415° 14243° 74x12° 79=4° 656"
Ph** 1.2240.14° 0.284-0.06" 0.47+0.02° 0.142-0.01° 0.1120.02° 0.132-0.02°

(P<0.05) * /1009 ( ), ** mg/100g ( )
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, (300g) (Choi et al, 3
2000) , 50°C
60—90°C 60—90°C
, pH4 70C
, (27TMPa) ’ ' 0
P , H 4 40
(Limpisophon et al, 2009) (40MPa) P
(Bergo et al, 2007) pH 4 '
70°C '
F2 BRIPREN TS 6 ARRE B A R A E I (PH 4, pH 4 60—90°C .
1h)( /1000 )
Tab.2 Effect of extraction temperature on the amino acid com- 70°C
position of gelatin from tilapia scales at pH 4 for 1h (residue per '
1000 total amino acid residues)
()
40 50 60 70 80 90
Asp 49 54 50 48 51 49 , 2010. QB/T 4087-2010
Thr 20 23 22 20 2 2 : 112
Ser 27 31 25 27 26 27 » 2012. '
1—327
Glu 96 95 92 92 91 93
Gl 27 2 2 2 234 232 ’ ’ 2013
Y % 230 20 = 3 , 34(11): 277—282
Ala 124 95 121 120 122 119 ’ ’ . 2000. )
Cys 0 0 0 0 0 0 , 33(4): 685—691
Val 20 21 27 26 20 26 , , . 2011.
Met 8 6 8 8 7 9 , 35(12): 1890—1896
lle 1 1 10 10 10 10 , , , 2012.
Leu 15 28 10 15 16 13 . , 12(11): 51—58
Phe 21 7 15 13 15 12 Ahmad M, Benjakul S, Ovissipour M et al, 2011. Indigenous
Tyr 20 29 21 21 21 20 proteases in the skin of unicorn leatherjacket (Alutherus
Lys 36 34 3 3 32 31 monoceros) and their influence on characteristic and func-
His 8 8 ; 8 ; 8 tional properties of gelatin. Food Chemistry, 127(2): 508—515
A AOAC (Association of Official Analytical Chemists), 2005. In:
' % 8 % & 9 & Williams S ed. Official Methods of Analysis. 18" edn.
Pro. 139 149 156 155 152 156 AOAC, Washington DC: USA, Part 4: 1—52
Hyp 84 85 83 88 85 87

=3

RIEBREMTIFEEHMMARAREERETREN

UL (58 E (TS) 5 B I 9 2 (EAB) I 22 M (pH 4, 1h)
Tab.3 Gel strength and tensile strength (TS), elongation at

break (EAB) of edible films based the gelatin
tilapia scale at pH 4 for 1h

extracted from

(C) ()] TS(MPa) EAB(%)
50 227.2144.39°  32.224306"  33.49-:9.94°
60 250574866 4516507  32.114-8.52°
70 283.1745.77°  50.20224.27°  29.44+10.77°
80 240.504-3.82°  4536+5.18"  38.142-15.40°
90 239.474340°  44.0022.73  42.43249.71°

(P<0.05)
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EFFECT OF pH AND TEMPERATURE ON GELATIN EXTRACTION FROM TILAPIA
(TILAPIA ZILLII) SCALES

ZHENG Hui-Bin, WENG Wu-Yin, SU Wen-Jin, HAO Geng-Xin
(College of Bioengineering, Jimei University, Xiamen, 361021)

Abstract The effects of pH and temperature on extraction of gelatin from tilapia (Tilapia zillii) scales were investi-
gated. The results show that at pH>5, enzymatic degradation of gelatin took place, while at pH<3, acidic thermal hydroly-
sis would occur. At pH 4, both the enzymatic degradation and thermal acid hydrolysis could be prevented regardless of
temperature. At 40°C, the gelatin yield was low (1.84%), along with low content of imino acid, high content of mineral
components such as calcium, phosphorus, sodium and magnesium, which prevented gel or film from formation. At 50°C,
the protein yield and imino acid content substantially increased, and mineral content decreased too. Texture profile analysis
revealed optimal conditions for producing best gelatin: pH 4 at 70°C, under which the gel strength was 283g and film ten-
sile strength was 50MPa, providing potential substitution for mammalian gelatin.

Key words scale gelatin; pH; temperature; gelling properties; film-forming properties



