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Study on Pretreatment Processing of Gelatin Extraction from Tilapia Bones

LIN Yue—hua, LIU Hai-ying, GUO Shi—dong"
(School of Food Science and Technology , Jiangnan University , Wuxi 214122, China)

Abstract: This paper is designed to extract gelatin from tilapia bone with the method of Enzymatic
Hydrolysis.The effect of demineralizing and hydrolyzing conditions on extraction were analysed. In
this research we can show the demineralizing condition is tilapia bone added to 0.6mol/L. HCI with
solution —to —bone ratio 5 ml/g for 6 h and change the acid solution every 1.5 h. the optimal
conditions of enzymolysis is the temperature 46.5 °C,pH 5.3 ,time72 min,the protease solution —to—
bone ratio was 3 mL/g,amount of enzyme 2480 U/g(bones).

Keywords: tilapia,fish bone, papain,enzymolysis, gelatin

1

2] (1]

’ s o

326 000 t*, Bl \

’ N o

: 2012-04-23
: (JUSRP21010) .
* : (1953—), , ) ,

o E-mail : guosd@jiangnan.edu.cn

2013 32 2 ®



LIN Yue -hua,et al: Study on Pretreatment Processing of
Gelatin Extraction from Tilapia Bones

Research Article

[10]
b

14]
194,

(1
o

1.1.1 £ &HMH 5 KA

; (125  Ulg):
T(BS), (BR),

(BR),N,N- -4-
112 = &ZxZmME TA-XT2
STABLE MICROSYSTEMS ;s PW100

: ;IKA-RV 05-
basic :GMBH&CO.KG ;Micro Modulyo
230 :Thermo Savant ;DL-5-B

; DELTA 320S pH

1.2
121 SERRAeE —
— —> — — —>
- N
122 #AFZE
1)
:50 °C.pH 10,
1.5 mL/g, 3h, 1 000 Ulg,

10 min

2) ,
1.5h
3) )
50 C.pH 6.5, 1h,
4 000 Ulg, 5 ml/g,
70 r/min, 10 min
.pH.
5
lo

Table 1 Variables levels of enzymoly51s

A ApH) my | A4
. ml/g

3 1 000
50 6.5 5 2 500
3 60 7.5 3 7 4 000
|8|’ .
M=225%F; | (Fr=F i)+ 2. 25%G; (G oi=G i)
:M ;Fi ;Frnax
Fin ;G
G G
;4257
25%
25,
4) : Jan Arne Arnesen
R i pH
:5.6.60 C; :4.6.70 °C;
3.6.80 C; :2.6.85 C; :2.0.90 C,
2 h, 1:5 ml/g, 70 r/min,
5) N : 4 000 r/min
10 min, o
6) . : 50
C 172,

1.3
131 Ca>* Mg» % & 2 a2 7 &k

@  Journal of Food Science and Biotechnology Vol.32 No.2 2013



A e S Bk ) B I B AT AL B A A

Ca® Mg . Ca’.
Mg Ca® Mg
Ca® Mg*
9], Ca® Mg
0.5 mL 100 mL
10 mL. pH 10.0 - 2
T ,  EDTA-Na,
0.5 mLL Ca® Mg* =
Crpta-na,ebpta-Na: XV gpracn,, /1000
* C EDTA-Na, cEDTA-Na> EDTA-Na, (0.0216
mol/L) ; V gprana, EDTA-Na, (mL);
Ca® Mg
1.3.2 Bk 5% B Oy ik
6.67% 10 mL.
2.7 em (10£0.1) C 16~18
h, TA-XT2i P5¢( 5 mm)
4 mm

o

2.1

C32+ . Mg2+

200 H R KE ST & 80 e
0.4.0.6.0.8.1.0 mol/L HCl ~ 20 C

1 2,

0.6~1.0 mol/LL 4
0.4 mol/L 5

100

o) - ';.-::v"""'-_‘_____-—--'
# o 3 __'__;.;J* A
= - p
- - -
g M0 A =
el I
/ ;

Ly 50 - / g -a— (.4 mol/L.
= &0 /o - —a— (1,6 mol/L.

s 0 Y
S 0} ‘//
1oL L »— 1.0 molfL

] L " L - —

—a— (.8 mol/L.

2 3 4 5
B AR YR
1 HEREMRELREOTN
Fig. 1 Influence on demineralization with different
concentration of HCI
2 ,0.6 mol/LL.~0.8 mol/L

. 0.6 mol/L.
4 Ca® Mg*,
2
Table 2 Influence on gelatin yield and gel strength with

different concentration of HCI

/0‘
s

04  359:0.11 54.0+2.13 6.82+0.18 65.8+3.14
0.6  4.08:0.17 63.8+2.63 7.65:022 61.4%2.23
08  4.14x0.11 534098 7.55:038 65.1x2.10
10 454x034 5024313 842029 563+1.27
212 i BRI X B ) & 09 ® vl
2 3

100

TH} ‘: /_/_/' /r,rf"'
80 | P o
E Pa”
f; 60 |- S .
oL S . = 3:1 ml/g
WAL P g
30 %
~ 5 //

S0 ¥
ok

—e— 5:1 mL/g
«— T:1 ml/g
v— 9:1 mL/g

| > 3 4 5
RO
B2 i b B 3R AR

Fig. 2 Influence on demineralization with different HCI -

to— bone ratio

2 , Sml/g 9 ml/g
4 ° 3, 5
ml/g
5 ml/g

2013 32 2 191}



LIN Yue -hua,et al: Study on Pretreatment Processing of Research Article
Gelatin Extraction from Tilapia Bones

3 222 pH 3R B F A 5 5 R R JE 6 ¥R
Table 3 Influence on gelatin yield and gel strength with pH 4, pH
different HCI —to— bone | ration 6.5,pH
3 3.94+0.08 46.6£2.33  6.79+0.12  60.5+2.38 o
5 4.08+0.15 63.8+1.65 7.65+0.24 61.4+2.93
- _70
7 4.07£0.24  60.5+2.77 7.86+0.24  63.2+1.01 2 0
|n_ o ~—h_ - 4
9 4.44+026 5712201 7.42+045 61.8+2.11 N 150
~ o 140 _j:
2.2 B0  — 130 2
’ =4t B . oo ®
Sl —e— iR —e—AHEERERIE |,
’ ° = —e— Sl —a— il
1 I 1 1 i i [A]
’ A T 2 § 9
3~12d !
10] V)
e ’ E4 pHIHERBESESREEENYR
’ Fig. 4 Solution pH effect on gelatin yield and gel strength
) o 223 B AT AR B A A L B Ik SR A YR
9 ’ 5 (o]
/4 ,
b o 1 h
2201 B EMRIAIK T FE L KR E MY W
3 12 470
: 10k = —h 4 6l)
’ b o b —- ] ﬁ”
81 L
) o 50 C . ./ 140 _=—_"
° f: | » 130 ’;:‘S
4 r il \rj ':JE.
12, =70 A A ¥
" 2L —m— (i} i1 I o 110
10| == 60 . —a— [ 1 G L L
— i i 0 : ) . : : - a 10
8 ﬁ 124 00 05 10 15 20 25 30 35 40
” | {40 = (i 7]y
hy e [ E B5 EERRERSESRREEOERH
L - 420 ¥ g e
) = G —e— SRR || Fig. 5 Time effect on gelatin yield and gel strength
' L e Rl —a EMRE | 224 AR R L 5K ERE G Yk
0% % 40 s e 70 %0 6. 3 ml/g
R C
B3 REERERTESSEREENRE o 3 ml/g
Fig. 3 Temperature effect on gelatin yield and gel strength R

@ Journal of Food Science and Biotechnology Vol.32 No.2 2013



AOR A S B R A IR R AT AL 2 A

12 - 70
10} —— 160
-
—t—l—-
m 450
E -
B 440 =
‘ f B
; ) . 430 =
L & - - = 120 ;
& i
2 o [ifith ™% —e—fiiEE R 110
ol SRR A SR 0

O 1 2 3 4 5 6 7T 8 9
#EEHE (mL/g)
B 6 e b x5 B RA B 7= 28 5 A 58 B O B 0
Fig. 6 Solution—-to—bone ratio effect on gelatin yield and
gel strength
22.5 e AN B R L R IR E 6 R

7,
, 2 200 Ulg
1 000 Ulg .

12, L 70

1oy = ;___::-:s-;‘—';'\_‘__ g

Rl ."_/_ g DA 130 ol
:;-_ 6
- 4 - - . -

) o HIIH %  —a— EEERR o

—e—Jiill A il B E
] i L i L L i i i ()

2 6 10 14 1B 2 26 30 MM
O B /e 1 0F Ui

B 7 i i v £R EN R A 7 2R 5 R O FE R R

Fig. 7 Amount of protease effect on gelatin yield and gel
strength

2.3
4,

DPS

Y =ag+a, X 1 +aX s+ as X 3+a X s+ asX s+ap X 24anX 2 +apX 2+
044)(42 +dss '|'X52 +a pX Xy +apX X5 —aulX Xy +aisX X5 +
WX o X 3+ puX o X 4+ apsX o X s+ X 3X it aasX 3X s+agsX oX's
5. , Y
R? 0.99 ,

; X7 ;
XoXa XXy X5X5 XX °
4
Table 4 Optimizing Eaperiment of protease hydrolysis
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Table 5 Regress models and factors value
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