LERT e i T R 4
Journal of Food Safety and Quality

F10%E £ 20
2019 410 A

Vol. 10 No. 20
Oct. , 2019

IR A4 Y, Fusk, miEkd 2 A2
(L. AP AR 7, R 222500, 2. TEARMRN KRR fr 5 K2 BE, W 222005)

# E: AR OrsEash il T2 B IR . PO R TR R AL By
2, RIS, DHRBCR AR, 2 DI R ICERI . FRidk A . K i =R el i 4R 0y =X, JFxt
WK kAT IE A S T R kit . BBR LREH I, R i 2 2 IURA B i N (B A ik i
P& IR 85 °C . pH10.0, BRI EL 1:2 BF[A] 40 min, #if M IRECE N 39.83%., & RAIFK
TR A0 A TR AL B, TR A 1 B U e R b B 1 SRR e e

SofRA): fEta; BUALEE; $RECK; Bt

Study on extraction method of silver carp bone oil
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ABSTRACT: Objective the optimum extraction process of silver carpbone oilextraction method. Methods preprocess
including of cooking at a high temperature, hot air drying and freeze-drying before smashed was compared. Based on
the extraction rate, the soxhlet extraction, dilute alkalis hydrolysis and enzymatic hydrolysis were used to extract oil,
then the orthogonal experiment design used in dilute alkalis hydrolysis method. Results Integrated system to
consider the various factors the dilute alkalis hydrolysis method has the better application value than others. The
optimized condition of dilute alkalis hydrolysis were as follow: temperature of 85 °C, pH 10.0, solid-liquid ratio 2:1
and time of 40min, and the extraction rate of oil from silver carp bone was 39.83%. Conclusion The fat extraction
rate of silver carp bone is highest byThe fish bone is pretreated by hot air drying method, and the fat in the bone of
the carp is extracted by the dilute alkali hydrolysis method, and the extraction rate is the highest. dilute alkali
hydrolysis method, which has high applicated value.
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i, AR B BCR AR R S SR U vk . 155
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OHAUSCP64 Hi F K F (J ZE i AU & A IR A Al );
PHB-4 % pH i1( A L RH# A3 e 7 FRZA 7); DK-S24
TR r AL T K VA 500 (TR RG % SR 25 A BN F]); AVANTI
J-26XP m# BLOHLEEE D Fe &), FW100 =37 RER AL
CREETT IR R D) R IR

222 X A
£ M BECHT4E) . 1 mol/L NaOH ¥ ¥ (43 Hr4k) .1 mol/L
SRRV W (o ety . WRCPE B F (RS 7 10000 U/g). AR

HBE(EEE S 50000 U/g)(RE 7 PE A W) TAREA B2 B));
KUK R (TS 77 30000 U/g)(JC8 ik G a ik T4 R
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A R E 2R AL E AU (GB 5009.5-20161Y), 7k
A3 5 R FH B 3 TR (GB 5009.3-20161), 7K 231 5E 3%
JE AL (GB 5009.4-20161), g 2 W 5 % FH R /K i 2%
(GB 5009.6-2016*),

fi £ B B BT AL IR
%%:%[9—11]
it Rk . RN RAMEIREE TS, Hagiimk
2~3 em /PEE T HIEFUEA, IEMAOKCENR L 1:2, g/g),
121 °C 78 30 min, B E1/5 A SN RS2, .
242 TRk

EE. RR. BANEMAEYIR 2~3 cm /M, BT
FEAEP, 105 °CTE 4 he BHEHALHS PRI, 5.
243 A THRE

EE . RRENNEMEEYIR 2~3 cm /M, AN
FERL, 540 CCRYPKFE N TR 12 h, B IR T4 48 ho B
J& AL TENLR T, & o

4 3 FHETAL IS AR, SRR R BE T
HIHRI
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FEEFRC M T BIEE IRBUR .. KRBT R
JEEEY 10 g BTUEACL, WimHCE IR, i3t
JEMRZRFLE . TR ICHRIER P M AL, B B IEAUS MR
Tl R ik . BUREABOM, mICa TR, FRERBOm A A i
F 1~2 mL B, AEKE EZET, T 105 CCHA T 2 b,
B A TR 2SR 30 min, fHE, {05 s, S5
Nt g N W e X 3= K= giURi ) e N & S @ i S
N . &:: i1} 5 %
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HERFRI— L 2 M AL BR ) fa B, $e3k 1 TRt
RHE L . pH. HREE . B TER R R LR, MR
JHESLHL 10000 r/min 8.0 10 min, EHE 42, 1534 M,
AR, IR E R LA AR TSR . S5
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Table 1 Single factor design of dilute alkali solution method

H#E HoAb A

BB 1:2 1:4 1:6 1:8 1:10 pH 9.0, KARIREE 80 °C, sKf# Al 40 min
pH 7 8 9 10 11 BHR LG 1:2, KARIEEE 80 °C, ZKf# M E] 40 min
bTYEs 50 °C 60 °C 70 °C 80 °C 90 °C RHR EE 1:2, JKf# pH 9.0, /Kf#RF1A] 40 min
it i) 10 min 20 min 30 min 40 min 50 min BB E 1:2, 7K pH 9.0, 7K 80 °C
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Femh o B IS FRGEVE . 1B, TR Bis)E i
B, R 2 PRI RIBGE Ho il 2500 T BEAT TR, )5
100 °C7K[iF 10 min, E#EE.0>(10000 r/min, 10 min),
gy)E, FR R, TR RIER
®2 TREIESMEEREET
Table 2 Enzymatic hydrolysis conditions of different enzymes
I/ % FRRLL IREE/SC BRI pH
R Al 0.1 1:2 50 5 7.0
AN T 0.3 1:2 50 4 7.0

R 11 it 0.2 1:2 50 4 JEY pH

3 HER5SH

3.1 BERYNE
St it B O FEA B e, FS BN 3,

#=3 BEEFRAIVELER@=3)

Table 3 Determination results of silver carp bone composition

(n=3)
KoY RN K5y JiE Wi
7.89 29.67 44.56 15.01
PRUL 4 FPRACE IRBITAL, A DAY, W

ANBEREIL R E SIEIE i I R A I R, /b i B
e EAS

3.2 AERACIE A R & A F2 0

AN [R) A Ak B 0 £ w4 A AS G W B R, X
AR R, 2R IE 1. WE 1 AT R
FHAS T i 4 38 2% 25 5 A B Wi R SR U i AR [R), R ifEA 7
AUAD PR B SR, $RECRICR 0.21%; R M R Z LM
FREURN 5.39%; KA R T8 LR ICE Ty 36.14%; 1M
T 1 PR 5 AR A 39.47%,  [R]E DAL B F sk ]
ZUABEHT, B AT R Ty V5 TR
3.3 BRI RERE & R

K BORT Rk A T AT AL BE, R Bl nT K AR T, IR
E SR EE A, 254 A AR WAL 2 b Bl
B SRR K 2 FRRT LR, InAKE 2, B
SO J b A 2 R ) L ok T AR B SR 3, 36 S SRk
SRR, IR ELE R 1:20 BB 3 AT pH £F
8~10 $EHUR AR i, FH & 4 R H1/K A s 1] b D) 7K At 3k v,
EK i )8t 60 min, RIS M, ATRERTRS
HEWIRR & AR R AL B0, SR @RS )3 28 A8k 60 min, FH
&l 5 AT %1, 60~80 CCERMUCR I, EMLILA - B BHE

1:2, X pH, IR WA T = R R HKFIERS BT, $2H

HREERWFK 4, £S5,

45.00%
40.00%| 36.14%
35.00%
30.00%

39.47%
25.00%
20.00%

el 5. 39%
:00% 65104
0.00%

15.00%
10.00%
JEniAb 3 mEﬁﬁ% RGBT BRTHRE
[IE03E0 N
B 1 R AR B 5 325 () f PR IR (n=3)

Fig.l Extraction rate of fish oil by different pretreatment methods
(n=3)
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Fig.2 Effect of solid-liquid ratio on fish oil extraction rate (n=3)
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Fig.3 Effect of pH value on fish oil extraction rate (n=3)
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Fig.4 Effect of hydrolysis time on fish oil extraction rate (n=3)
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o 3500%] A4 SE SRR TR . ELR B O X LR ABIGE, X F
3 20.00%} 16.28% ARZEAE T B, AR SRR A —E St .
B 15.00%F
= 10.00% ®o6 BBAIRMIBER
5.00% - Table 6 Experimental results of oil extraction by enzymatic
0.00% 1 1 1 1 hydl’OlySiS
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Fig.5 Effect of hydrolysis temperature on fish oil extraction rate P BHRLL 12, TIRER 0.1%, BERE pH7.0, 31.18%

(n=3)

F4 ZERRKPRITE
Table 4 Three factors five level design table

IS K
pH (4) 7.0 8.0 9.0 10.0 11.0

R /°C(B) 70 °C 75 °C 80 °C 85 °C 90 °C

b I EE 50 °C, MEfimtE] 5 h
5 AR mehzm%ﬁaw@%%ﬂnmﬂﬁy
[ R AFIRLEE 50 °C, BEEATIA] 4 h e

R ORHE L 1:2, g 0.2%, R pH m;é‘w 3600
EOAW W pH, BRI 50 °C, Mi#HE 4n 0"

Bf[E/min(C) 10min  20min  30min 40 min 50 min
F=5 EXIUHER
Table 5 Results of orthogonal experiment
Ry 4 B c EESIES
1 1 4 4 21.25%
2 2 4 4 26.39%
3 3 4 4 29.84%
4 4 4 4 39.83%
5 5 4 4 35.08%
6 3 1 4 18.63%
7 3 2 4 20.17%
8 3 3 4 25.46%
9 3 4 4 29.84%
10 3 5 4 36.27%
11 3 4 1 24.38%
12 3 4 2 25.79%
13 3 4 3 28.16%
14 3 4 4 29.84%
15 3 4 5 35.48%

N 5 bl LLFE 5K A% 2 0 st Sk A
pH10.0. JREE 85 °C. HfIA] 40 min, FRZ M EHREE N
39.83%.
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AR B AR BCE LR 6. K 6. MK 6 [ LIE
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4502_ 40.36%
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Fig.6 Oil extraction rates by different proteases (n=3)
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