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Comparative of physicochemical properties of tilapia scraps enzymatic
hydrolyzate treated by dynamic adsorption of macroporous resin
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Abstract: To provide a theoretical basis for improving the flavor of fish scraps enzymatic hydrolyzate through
macroporous resin. AB-8 and DA201-C macroporous resin dynamic was used to adsorp tilapia scraps
hydrolyzate,and the basic ingredients,molecular weight distribution,amino acid content,volatile flavor components
and fishy bitterness flavor of the hydrolyzates were analyzed. Results:After absorption treatment by AB-8 and
DA201-C macroporous resin,the fishiness and bitterness of enzymatic hydrolysates became litter. The loss
rates of protein were 2.02% and 9.05% ,respectively,but the relative contents of fat and ash were increased. The
components with molecular weight less than 1 ku were decreased by 49.1% and 53.6% ,meanwhile,for AB-8
absorption treatment the components with molecular weight more than 8 ku was reduced by 30.20% and for
DA201-C absorption treatment the components with molecular weight 1~5 ku was reduced by 70.69%. The relative
content of the hydrolysis and free amino acids were decreased by 8.29%,25.39% and 15.22%,26.09% respectively.
The disappeared species composition of volatile flavor compounds were 5 and 7,and the relative content of
aldehydes, esters,and nitrogenous were reduced after adsorption with aldehydes from 35.94% to 31.22% and
33.01% ,esters from 4.03% to 2.38% and 1.99% ,nitrogenous from 13.95% to 13.60% and 12.07%. AB-8 and
DA201-C absorption treatment could affect physicochemical properties greatly of Tilapia scraps hydrolyzate.
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Table 1 Sensory score of hydrolysis before and after adsorption

treatment by macroporous resins

FE it % Pk IR
Vit i 1 HE 4.8+0.12 4.5+0.21
AB-8 R 1.7+0.15 1.420.17
DA201-C eyl 1.5£0.23 1.3+0.12
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Table 2 The basic ingredients of hydrolysis before and after
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Fig.3 HPSEC chromatogram of enzymatic hydrolysis of tilapia

scraps by macroporous resins DA201-C

K3 AP PR AR BE T G 20 1 AT
Table 3 Molecular weight distribution of the components of

hydrolysis before and after adsorption treatment

adsorption treatment by macroporous resins LA (%)
y o ; 73 (kw) —
Fih Koy Jg i HER Ak PR AB-8 DA201-C

it et 5.7620.44 5.41£0.002  85.01+0.69 >10 7.931 5.243 12.646
AB-8 8.3620.20 6.76+0.20 83.29+0.04 8~10 12.24 8.837 20.629
DA201-C 11.41+0.06 9.320.41 77.32+0.48 5~8 15.173 25.416 43.289
2~5 23.644 27.685 9.108
23 XAMEDSRMFTEHERBENS FESH 1~2 14.653 19.404 2.118
AR R R R 2 TR AB—8 1D A201-C 4k <1 26.329 13.415 12.209
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Fig.1 HPSEC chromatogram of enzymatic hydrolysis of

tilapia scraps

mV

50 75 100 125 150 175 200 225
min
B2 KALW IR AB-8I B i OB W FFTHPSEC
Fig.2 HPSEC chromatogram of enzymatic hydrolysis of

tilapia scraps by macroporous resins AB-8
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Table 4 The content of hydrolyzed amino acids in components
hydrolysis before and after adsorption treatment by

macroporous resins
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Table 5 The content of free amino acids in components
hydrolysis before and after adsorption treatment by

macroporous resins

TR FEIR 7 5 (mg/mL)

Ui 25 2 FE R B (mg/ml)

AR i 9 AB-8  DA201-C REm Biffi AB-8  DA201-C
RAGR* Asp 1.900 1.700 1.400 RAGR* Asp 0.120 0.090 0.080
IRE W Thr 0.710 0.790 0.630 PNa I Thr 0.260 0.220 0.210
225 R+ Ser 0.530 0.640 0.490 22 5 J+* Ser 0.150 0.120 0.120
B> Glu 3.100 2.800 2.200 BHAMR* Glu 0.250 0.200 0.180
Jf%Z% Pto 1.200 1.000 0.840 JifiZ 8 Pto 0.100 0.090 0.090
HZ g Gly 2.200 1.800 1.400 HaE g Gly 0.120 0.100 0.090
W+ Ala 1.600 1.400 1.200 W Ala 0.340 0.290 0.270
G R# Val 1.000 0.900 0.720 JEEE Cys 0.080 0.070 0.060
H 2 # Met 0.570 0.510 0.390 AE Wa# Val 0.340 0.290 0.260
S R e 0.840 0.730 0.570 HEWRH Met 0.300 0.250 0.220
S R# Leu 1.500 1.300 1.100 SRR e 0.280 0.240 0.220
It 2 R# Tyr 0.250 0.270 0.270 FLER# Leu 0.670 0.570 0.520
KNER# Phe 0.790 0.640 0.470 %S IR# Tyr 0.190 0.140 0.130
MR Lys 1.600 1.500 1.300 HENEB# Phe 0.470 0.410 0.250
215 R His 0.450 0.410 0.330 AR Lys 0.400 0.360 0.340
KR Arg 0.910 1.200 1.000 HE IR His 0.130 0.110 0.100
0% [R# Trp 0.180 0.130 0.065 KRR Arg 0.380 0.310 0.300
AR R 19.300 17.700 14.400 tE # Trp 0.010 0.010 <0.01
Wil IR 7.190 6.500 5.245 IR e 4.600 3.900 3.400
TR g S 5.130 4.480 3.585 Wiy IR 2.730 2.340 2.020
B IR S L IR 5.000 4.500 3.600 TR LR 2.260 1.910 1.610
FT R 2 ik iy 5.040 4.630 3.720 if IR S L 0.370 0.290 0.260
AR I 0.870 0.730 0.690
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A& UiF B 2 EIR 43 7l 2% 17 0.70 mg/mLA11.20 mg/mL;
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HH S T WL 1 AN AN W B 29 2 R R, AR B TR, 3X 15 R
MO HT I 45 TR & — 350 .
25 XFAWBEERMEIEEBRENELERS
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W [ Ak B ) T A5 SR ARG 00 28] (1) IXUER ) TSR 25 43 1) A 73

Fl, 68 FlFN66H o 4 g &b BHL i (1 I At 332 1 XU
W) b IS TR SR 5 S 2 AT R Be A B
125 11 35.949% %) B FFAK A 31.22%F133.01%, g2
J5t 114.03% BA% A 2.38% M11.99% , & A J5 1 13.95%
FAAK SR 13.60% F112.07 % ; TR IS NG W Jot 114 A0 X5 5
BN, W25 12,47 % 43 9 3% 0 Sk 23 .03 % A
17.39% ; J2 254 )5 11 9.34% 43 5 84 Jn 5 10.18 % Al
14.11% o 7K 7= Wl o B A0 JREIR JE AN I 2 — 4 RO R i
T A2 22 Pl o () W TR A A 3 S84 ot 3= AL FE I 2
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Fig.4 Total ion current chromatogram of volatile compounds in

tilapia enzymatic hydrolyzates
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Fig.5 Total ion current chromatogram of volatile compounds in

tilapia by AB-8

mV

2.254
2.004
1.754
1.504
1.254
1.004
0.751
0.501

o= L.

50 10.0 15.0 20.0 25.0 30.0 35.0 40.0 45.0

min
16 DA201-CHR Y 2 {4t T BPRHAHAZR L 5 1 AR
JEIGC-MS i B T Kl
Fig.6  Total ion current chromatogram of volatile compounds in

tilapia by DA201-C
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Table 6 The types and proportions of volatile components before

mV

and after adsorption treatment by macroporous resins

FERNEY IR I LB (%)

AG S

s WA AB-8 DA201-C
Pk 19 3594 16 31.22 19 33.01
[l 9 14.25 10 13.93 8 14.45

i 24 7 2.50 6 1.68 8 2.70
TR 9 12.47 11 23.03 9 17.39
Jek 10 9.34 11 10.18 10 14.11

[IEN 6 4.03 3 2.38 5 1.99
TRERE 4 13.95 3 13.60 2 1207
e 1 0.27 1 0.35 1 0.02

HoAtb 8 7.25 7 3.63 4 3.24
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T BRI AR R S IR RN T R 3 AR v AR N, LADA201-C
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