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Technology Research and Quality Analysis of Fish Oil from Silver Carp by Enzyme Hydrolysis Method
LUO Ting,XU Xue-qin, XIA Wen-shui et al
Abstract
by-products of freshwater fish. [ Method ] Fish oil was extracted from the belly part of silver carp by enzyme hydrolysis method. We researched the

(College of Food,Jiangnan University , Wuxi, Jiangsu 214122)

[ Objective ] To provide method and reference for the extraction of freshwater fish oil and the comprehensive utilization of processing

effects of enzyme type,liquid-solid ratio,hydrolysis temperature,pH and enzyme dosage on the extraction rate of fish oil. Then,the physicochemi-
cal property and fatty acid composition of obtained crude fish oil were analyzed. [ Result] Alkaline protease had the optimal extraction effects on
fish oil from belly part. Under the condition of 1.0: 1 liquid-solid ratio,the response surface optimization was carried out. The optimal technology
was as follows: 54 °C hydrolysis temperature ,8 200 U/g enzyme dosage,pH 8.6 and 3 h enzymolysis time. Under this condition, the extraction
rate of fish oil was 64.32% . The fish oil peroxide value was 5.48 mmol/kg; iodine value was 1 204.2 g/kg; saponification value was 169. 21
mg/g and acid value was 3.56 mg/g. Among them, contents of EPA and DHA were 6.54% and 4. 53% ,respectively. The n-3/n-6 was 2. 89.
[ Conclusion] The fish oil indexes reach the first grade standard of crude fish oil,which has high nutritional value and broad application prospect.
Key words Fish oil; Enzymolysis; Extraction; Fatty acid composition

VERABRiRK A= =i ok I, 3R B oK ol — ELAb
FHEH KB AR E L SR %2015 4E 3R %R K
FRAH N 2 935,76 T7 t, oK R 92.74% 1 B
H BRI GN T 32 Z 4 v 58 R fa BE 7= S 9 in T, Hegs
BRI 30% ~50% , B2 m iR K ol 255 78 %
AR F ] i B R AS , SR EN T Rk R4 78 45 9 i T
SR,

H AR K o T Bl 322 A AR ok (R 1, 9=
Az Ar IS TN TR =, 35 5 T VR SRR R R AR S
Yy, i R L5 e A B TR 22 BRI AR . ik fa
AL, TR K E i 0 R AN ST A2, TR R ORIk K £ fA
AP Ry A R, MBS Guipu Li SEMBF5T, FEXF 29
PR K fa 7K B L T R A N 5 5 S AT T R 4 AatE 17 Ll s
KIL, REZHAR KA n-3/n-6 HZ/NF 1,03 ZARMANG
JUTTR S AT n-6 , (HAR AT — B R 2R K fh, {51 (4 fie i £
45 BLAG PR K A n-3/n-6 (57,

PRAERF ST 48 22 (1t iR U 1A 78 28 R I T 4R L
T KIS UL BIRTOK k45 . WHoE T 20 =2 H W7
TAR R HRIBOR N T R Ze B R R s Y L R
NI AR ) 7 05 0 0 R A AR AS 0 0 ) SRR N AR S
T — R R 2 5 & R R A, —Fh o B
K SR R AR BOT 5, R IAER T o) 2 R B 2
— o SHABSEEOT A LG, BEARE R B BOSR LU R B IR

HEE£mHE RRFFAKEF LR AR FZXF AR (CARS -46)

EEBN %45 (1990 - ), %k, WAZEEA ML A, FFRF R
By
KiS A 2016-04-06

AR RA —E L, BHFEFR G Rk aZ—
PR SR DA o DO, 5 A )Pl e 25 X 1 S R 0 £ it i
AR DL SRR G i J5T ) S, 00 A #3471 5 23 B A i
JUTRRAELIS AT , T A e (B A f ™ it B i 52

1 ##5FZ%

L1 #8t

L1 JsORN R 25 J50RE: P, I A9 0 53 i
(2.5~3.0 kg) , EHIERAL A I AR, 2090 21 A7 i
PBR ek KSR | SR AL B0 A, [ 24 S AT AL~ R A R
] GRS R 23 BT 4 vk & L, VRS AR R AT IR 2
) 5 JRAR XU 2 1 L T AR e, [ 24 4R A R A
PR,

11,2 FEUESE4, IB 5374 91 7K, M4l - 4
FIZALE (L3 ) ABRA T GC - 2010 A AR, H AR
AUV 1000 5650 -l WLt i, bifg R ERE AU SR
AR/ 7] UltraScan Prol166 =5 B 43 G 454 , 2 [E Hunt-
erlab A 7],

1.2 7%

1.2.1 ORI BT 20, OIS A4 1 BERR A, W 0k T 25
R TR V2 s H

1.2.2 B iR T 20 BOSRE R R T IR, T 4
C &M MR AR, 4% IR — 5 AW L A Z IR K 2E474T
Ko B HIKIE ISR E OB IR BE S, SN £R 1 e U 4R
PEhIERE pH AN — € et i, JF7E SO R B R4 T e
FIHLERA] S , 78 95 “COKIA T ANF 10 min PE4T KA, % 415
7E5 000 r/min Z5F T #5.00 20 min, 5355 b2 LL S RS



44 K17 31

W BRI G 8k G k0 T LB RS T 97

B2 B FLALZ 4L IR 1 3R EL B A IE 4578 35 CHRMU T

HEDE K0 B8 B A VUH AT e 2R RS Bl i, &

PR fah , FEATER R BT LSO S b B AT o

1.2.3  $EBCRIGE. Ml BoRE (1) 115
R=""%100% (1)

m,
A, R IR (% ) smy A BT (g) sm,
JEUR} R A ) T (g) o
1.2.4 BALFEFREYINE . BACNIRE : 3% GB/T 5534—1998
PUAT ;1 AL B E - 4% GB 5538—2005 A7 ; iR i Il 7 - 4%
GB/T 5530—2005 i 17; ML 4 Ml 52 #% GB/T 5532—1995
PAT,

1.2.5 JEWARRAE /T, RAISAEIEENE . £ Rkt
L IPGE Sy IR EE A F RO P, A 2 mL 0.5 mol/L 1

NaOH - H B, BT 60 COKIB I 40 min, B HISMA 2
mL 25% BF, — HEEE, GRS A 60 C oK AT R 1k

[ 30 min, R EIEAIA 2 mL IECAedRi , Fea I NaCl
2 mL ARG , B0 LR AU T804 h BT IR IR
iV T T S U S NI

2 HBREHW

2.1 EEEBMENEMEDRMBM  ERE LY 1201
ml/g A 10 000 U/g BYZ&1F T AR IR B AP 2R £ 5
X PR pH, 7EHR 3 S L RE A5 PF T R 3 b, P i Y
PRI 1,

®1 AEEAEBNEHEIRAIE

Table 1 Effects of different proteases on enzymolysis

A2k S 2 e EE[OIES

E - ¢ Reaction pH Extraction Recovery rate
nzyme ype temperature // °C rate // % of protein // %

PN Endogenous enzyme 40 7.5 20.5 18.9

B i Trypsase 40 8.0 36.4 24.2

25 [ [lf Pepsase 40 2.0 41.7 25.1

W 2E 1 Alkaline protease 55 8.5 58.8 33.2
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Table 2 Three factors and three levels of response surface experimen-

tal design
K 2% Factor
AT (X)) FRET
Level pH(X;)
Temperature /°C. Enzyme dosage /U/g
1 50 7 000 8.0
55 8 000 8.5
60 9 000 9.0
*3 MEESWRERER
Table 3 Response surface analysis test and results
(Xl Z= Factor L Ty 5%
h ' 1 2 3 rale//%
1 0.000 0.000 0.000 63.59
2 1.000 0.000 —-1.000 46.79
3 0. 000 1.000 1.000 59.50
4 0. 000 —-1.000 1.000 56.41
5 1.000 0.000 1.000 48.49
6 0.000 0.000 0.000 65.22
7 0. 000 0.000 0.000 64.32
8 0. 000 0.000 0.000 65.48
9 0. 000 1.000 -1.000 55.05
10 1.000 -1.000 0.000 49.87
11 -1.000 0.000 -1.000 53.02
12 -1.000 -1.000 0. 000 56.59
13 -1.000 0.000 1.000 56. 85
14 0. 000 0.000 0. 000 66.01
15 0. 000 —-1.000 —-1.000 53.02
16 1.000 1.000 0.000 50.39
17 -1.000 1.000 0.000 58.73
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Table 4 The physical and chemical properties of silver carp oil

S ya 2y - n N n =2 N
@r  mgesc) JUCR KBRS e, R
mH . N . (25 °C) Moisture X Peroxide ! Saponification
I Chromatic Viscosity L . lodine value Acid value Free fatty
tem aberration MPa - S Refractive and volatile o/k value mg/ acid /% value
Index matter // % & mmol/kg J mg/g
[ K A L:68.16 £0.44 27.35+0.02 1.32+0.01 0.34+0.02 1204.20+1.31 5.48+0.21 3.56+0.07 2.29+0.02 169.21 +1.25
Crude fish oil
of silver carp
2 JERLfh — — — <0.3 =1 200 <10 <8 — —
Crude fish oil
at second grade
1 ZHLfA — — — <0.5 =1200 <6 <I5 — —
Crude fish oil
at first grade
x5 AtEHEEmMABEHERAR
Table 5 The fatty acids composition of silver carp oil
RITFRZH I oy S TR, 532 GL
Composition of fatty acids Classification Content //% || Composition of fatty acids Classification Content // %
T FIRR T2 C14:0 3.54 fatty acids C20:2( —TiR—Ii) 0.44
Saturated fatty acid C15:0 0.65 C20:3( R =H1R) 0.62
C16 .0 (FEHAIER ) 19. 14 C20 .4 (LA DUIHER ) 2.40
C18:0(REHEIR) 5.12 €20:5(EPA) 6.54
C20:0( fEER) 0.32 C22:2( BRI HR) 0.34
BRI R C16: L (FHEhAR) 8.50 €22 3( =Tk =IRIR) 0.65
Monounsaturated C18 .1 (JhiiR) 32.82 C22.:4( = h PURSTR) 0.95
fatty acid C20:1( —t+Hditz) 1.69 C22:5(DPA) 1.92
LR MRS CI8 2Ll 5.94 (22:6(DHA) 4.53
Polyunsaturated C18 ;3 (IVJFRIR) 4.49
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