HIBH2H
2007444

;]

South China Fisheries Science

K=

Vol. 3, No.2
Apr. , 2007

ME BT AP RIEETR

GER, XNFK, K)F, A, ABES, #ER
- RIHAE R PR, [ I 524025)

RE: BAUSKANKEHNYESARE™ TR ML, FAEEERAN, FREYN, SERERAMY
T25%K: KigpH H7.5, KRBET0CT, KFHTESS min, MHERHFMAR4. 5%, HAHTAHE 0 min, LR
TRMEREAD 64.5% , AMHELEFART SC/T3502-2000 #RfE Ml i M “RER, i PR
M S RER, GERN48.59%; RARABMAS UMM S REY, 2500 24.48% 1 24.49% ,
ZMBFNRHTB EE R DHA 1 EPA, ZEHIN 11.18% 5. 17%

XgiE: A THM; K#;
hE A4S, TS225.2%4 NRKARIARG: A

XEHS: 1673-2227 - (2007) 02 -0060 -06

Study on extraction of fish oil from wastes of fish surimi

ZENG Xuexi, LIU Shucheng, OU Guangyong, ZHANG Chaohua, HONG Pengzhi, JI Hongwu
(School of Food Science and Technology, Guangdong Ocean University, Zhanjiang 524025, China)

Abstract; Fish oil was extracted from the wastes of fish surimi by the potassium hydroxide hydrolysis. The results show that the

process parameters of extraction of fish oil were as follows: hydrolysis temperature 70°C, hydrolysis pH 7. 5, hydrolysis time 55 min,

the amount of potassium nitrate 4. 5% , the saltout time 30 min. Under these conditions, the extraction rate of fish oil was up to
64.5% . The physics and chemistry indexes accorded with the second crude fish oil demand for SC/T3502-2000 standard. The content
of the saturated fatty acid was relatively high in fish oil, which accounted for 48. 59% of the total amount. The content of monounsat-
urated fatty acid was equivalent to the content of the polyunsaturated fatty acid, 24. 48% and 24.49% , respectively. The polyunsatu-
rated fatty acids were mainly DHA and EPA, the content 11. 18% and 5. 17% , respectively.
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BAERESD, B M RREREIE, £
AMERRE, WARETRERKROETRN,
HiE R SRR E, AERRIE FE
o fESEROROK 3R O BARON A BRI
W, R, XA EERATLEMR
B, EEIGTREQER PR SR, Rt
—BHA, BRTHNEFY. HERSD#H
THRSERREMOFT LY, R EERERRs
MR B RERRIFIN, TR T E5%kEA
EHFEYREEH NG SRSV,
B4, BRANENESHERPEHXRHEL
MAEAR, BRONECIE, B, 5N
4R ( Nemipterus virgatus) FK¥EHS ( Saurida
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BB R AR B RR AL R AT AT, kB F R
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1 MBEHE

1.1 #1
ERBAKEHNEAARESTHES (&t
BRHERRARAGEMY), ZARTHAZEARN
EvcEnY, TERZEBMABEEEQR. L
. BEYERS, HERERYRE, RERH
BARRFE AN AETEE, REESRENE
HATHELRIRSGE, FHESEE (-20C)
-3
1.2 FENHE
DS-1 BEARWHBEN, LBHRERM,
HH. SZ1-6 8 it 8K 4R, b5 Bk S J7 28
75 TDS BL.O#L, KYWHERNEAF,; SB-2000 f
BERN, HENBRERAF; GC-14B KM%
%, BASEE,
1.3 #{WH%
L3.1 muEmEyE® %30 g FRA 250
mL #EFE A, BIA 30 g B9k, i 20% KOH i
pH, BET/KEH, Kk %@ 2 A AL
REEL, MEERPHEARR. AEBHEP ML
I—ERE, RB—EHE, MA—E2HHR
W, BaaERB—enE, eAE0, BOSE

h E R, AR BCRATHENT .
BHERE(% ) = AW TR (g)/ BRI E
#(g) x100% .
1.3.2 il B4k o R A BEWE, SC/
T3502-2000; 7K 4%} 3% % % 19 ) %€, GB/T5528-
1995; BR{ERIMIE, GB/T5530-1998; 14 {1k M
W &, GB/TS5538-1995; A B 4kL# i Wl &, GB/
T5535.2-1998; B4k {f B9 W 5, GB/T5534-1995;
BYE B W %€, GB/T5532-1995; K ¥k 4% & i 1
%, GB/T15688-1995,
1.3.3 BEBTRARAMFY  BRNTEL,
SEF PR, SHESWEME, %1 GC-14B 5§
MG, Gk, FFAP AEEMER (bRl
KEAYFF), 30 mx0.25 mm (1) x0.25 um
() ; e FID, HHORE 250C, B
T 250°C; @iEHAERF, 190CHE 15 min,
BL5C-min ' FFZE 230C, HIEOHRR; BRENA
K, EF1500 kPa, K S 50 kPa, ESHE S50
kPa, BIWKSHES 200 kPa; b =GfkE, AL
40:1, HHE1 L, EHSER, WEWRT R
FRE G RO RR HE R FIAE 5 B AR AL M WA AR ) 2k
TR, HRERR 1 pL, DANSHRR B ESAR
B G R OR B I RLEAT v, TR P AR R
HEsRRE g, AR RE#ETER (Kt
BREER), UREeSHEIRNENE S

E:O
2 HER5A

2.1 pH xRN EARE

FEMELRE 80°C | /KA AT [E] 45 min, LTI [E] 15
min FIFEFRE AR 5% K &MGT, 237 pH b 6,
6.5.7,7.5.8, 9 MAMN, ERAE 1, N
BEH, EFREN T AaBARRELERRK, BE
pH ¥ KM AMMEREEM, 4 pH X 7.5 6
HIRBER K, BEE pH i —HH K, AR
WEXHFTH. YoH E27.5 5, BiEdR,
A e R A KR B AR, R
MR E, FEICRATiRE K pH £ 7.5,
2.2 BEXMEHRNENERW

fEpH 7.5, KB E] 45 min, £hH7E}E] 15
min MHRARR 5% HWAGT, 297K RERE
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Fig. 1 Effect of pH on the extraction rate of fish oil
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Fig. 2 Effect of temperature on the extraction

rate of fish oil
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WM AR 5% MAGT, 29 REEY

35, 40, 45, 50, 55, 60 min AR HUATH, SRR
B3, NEEL, BEKSEKEMN, AR
BUREBPEER M, YK S5 min i
REFEBRKME 57.2% , BEKKFRE, 4
WERERERTA BT F M. — & A7k AgEE (8] AT DA
BTN, EEAMEE, Hid KAk FSE
T HE S #8030 7% A K AN AR A S TR 7 R i RO 4
%o Bk, PUFER KM % 55 min,
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Fig.3 Effect of time on the extraction rate
of fish oil

2.4 HFEMNRRENZE

ZEpH 1.5, /KIBEE 65°C ., /KIFHtE 55 min
MR A& 5% MEGT, 2 3ERTHE Y
10, 15, 20, 25, 30 min B RN, L5RAM
4. NEIEH, Bt e 10 ~ 15 min i, faihig
BRI, 715 ~20 min Y, AHERELEE
#m, H7E20 min B RKME62.5%, MEEXE
TS, Bilt, LTI E%HE 20 min,
2.5 WEHRAAEHENEHRME

EpH 7.5, KERE 65C, KRRl 55 min
A 20 min EMT, FHEWRBHE
H4% ., 4.5% ., 5% ., 5.5% . 6% Bt LM, 4
RRES, NEEF, HRFAENT 5%6, B
ETHMRAHENE I, AR, EHRe
R 5% w iR MR XEE K, HEBD %,
FMARIE XA K. B, MRPRELE
5%,
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Fig 4 Effect of saltout time on the extraction rate Fig 5 Effect of the amount of potassium nitrate on
of fish il the extraction rate of fish oil
%1 L,(3) BRAFR
Tab. 1 L,(3*) factors and levels
HE/C pH WA R/ % H A7 Bt 18]/ min
*¥ temperature the amount of potassium nitrate saltout time
levels
A B C D
1 60 1.5 4.5 20
65 8.0 5.0 25
70 8.5 5.5 30
£2 L,(3) EXREARSER
Tab.2 L,(3‘) orthogonal experiment design and result
S HE/C - ﬁﬁ@@ﬁﬁﬁ{% . %M?E‘ﬂﬂ./min ﬁlﬂﬂﬁmw% '
temperature the amount of potassium nitrate saltout time extraction rate of fish oil
" A B C D
1 60 1.5 4.5 20 61.3
2 60 8.0 5.0 25 - 60.8
3 60 8.5 5.5 30 60.7
4 65 1.5 50 30 60.9
5 65 8.0 5.5 20 55.3
6 65 8.5 4.5 25 58.2
7 70 7.5 5.5 25 63.8
8 70 8.0 4.5 30 62.7
9 70 8.5 50 20 59.3
K, 60.93 62. 00 60.73 58.63
K, 58.13 59. 60 60. 33 60.93
K, 61.93 59. 40 59.93 61.43
R 3.80 2. 60 0.80 2.80
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X IEAMRA AR T R G R AT,
RINE 2, MHBZE RMEFLIES R, >Ry >Ry >
R, BKRRE s mEREEHEL, HK
b tretiE Ak % pH, WYL A BX M ik A $R B
RYMERN, NKMEATUFH, SEERAMY
BT 2550k A,B,C,D,, BI/KMRE 70C, pH
FT1.5, WEMEE4.5%, HYretHE 30 min, K
fisE] 55 min, 7EZ KM T#AT 3 MEATRIER
B, 4iREY, ERAKFGTAMKERIELT
64.5% , BT IERRRPARREZEKF4HAMRR
%,

BE R F) B4 B A R £ T AEE o S B A
WILZ BB AKAFIRE 80 ~90C, pH8~9, Ki#
Bt 8] 30 min, ELF7IE] 15 min, & MEFER
4% , RFEHEEFITBENT ERNBEPRRA
MM TZESE KM 70 ~80°C, pH 8, KiF
i/ 40 min, KNO, Fift 6 g-dL™', £h#7mt[H 10
min, 4841 F] PR M IS £ PR A P 4R B £ Tl Y
TZS8HKBERE 75C, pH 8, K [H 55
min, KNO,ff& 6 g'dL_l, ShHretiE] 10 min, AHF
RAEWLEZEBEMANPIRML, KigEEN
pH {R{&, WKt RIsEhATet R, SRR

A5, XA R h TR A& 'R FE A
BN AWREUART BB, WESE
e, MAfEARAFIRS, WEXETHHE
GBI, #15 THHRBASS PR
K, deffmeE, wRKBEEMpH 2&E, ¥
SRH AR E KT AHORNTE, XEE
AHMEHELBEPERBEROBR, BRASTEH
K fpeet I FIE AT B R G, (AR BUSR RAEH
RAKBEOT AT, W7 0AR G AT E AL AR —
BAE. Bk, fx TR REE, BdER
AR TR IS EM AR TESH,
2.7 &EMBLMR

MR AL 2 8 T 38 B a3 A7 BR AL R 2
Br, BRIEK3, NFKFEH, HRBERMAaMNE
AL 238 B T 3R B K =470k 9 % B9 SC/T3502-
2000 FRAfE BT R EOR ., M ad B BB
&, ATRERERES SR B A KA.
F5, HamPE &E —E BN HME &R
MBI, RS, XEHRFESAIUE WA
e, MEZWAaRME—SFENT, dd—F
FIEHETY (B, B, REemBRE) 38
AT AR 2553 Bk AndE H B S

:3 BWMBHER
Tab.3 Physics and chemistry indexes of fish oil

45 HEE —Hhr ZHinHE

index ’ measured value primary standard secondary standard
5H9% appearance BEHE, MERMR RECRAKE, MEERSRNE
S Bk smell BAGEK, MAAMRBRIKEK RASBMKER, BHE AMmRIKkK
Bt/ mg-g™" acid value 1.8 <8 <15
1B AL/ mmol kg~ peroxide value 8.7 <6 <10
TKGBIERYY % water and volatile matter 0.42 <0.3 <0.5
AREBHEFM/ % insoluble impurities 0.45 <0.3 <0.5
BYA/1, g+ 100 g™" jodine value 125.7 =120
ALY/ % nonsaponifiable matter 1.3 - -

AL/ mg-kg™" saponification value 161. 88

2.8 JSRAERAR ST

SRBUKB I AE TS HEEI, SRR
F4, MBRFEH, WEEETHR IR i
IR REE B, HERM48.59%, WAl
WMEELI14:0,16:0, 18:0, 5E4SEH

4.26% . 30.9% 19.22% ; BARMWAMIEHiBRFE
AR SEEY, 25K 24.48%
24.49% , PAEFEBREEE16:1/18:1,
EROHNNT.58% M 15.24% , ZEAREAEHRE
R DHA M EPA, & B/A5IH 11. 18% F15.17%
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BAELE, WEEET IR R s B R AL
EAW RHKFHIEHE, IRWMERUFKER
¥, DHA M EPA A BAEX R, IH—S XA
Rty B2 8 E iGN AL B S b i DHA I
EPA, FF&F&&H) DHA 71 EPA fa i {ffg s, #
FrEmE e, REETWRNZEHARES
%,
x4 SMMELRMAR
Tab. 4 Fatty acids composition of fish oil

FE REWE/ms  EWR TR%
no. retention time fatty acid relative content

1 3.64 14:0 4.26

2 4,72 15:0 1.47

3 6.25 16:0 30.90

4 6.76 16:1 7.58

5 8.13 16:2 1.26

6 8.38 17:0 1.65

7 11.42 18:0 9.22

8 12.16 18:1 15.24

9 13.97 18:2 0.79

10 16.71 18:3 0.56
11 19.26 20:0 0.58

12 19.81 20:1 1.66

13 21.16 20:2 0.43

14 22.44 20:3 1.68

15 22.84 20:4 0.31

16 %.12 20 : 5(EPA) 5.17

17 24,74 22:0 0.51

18 28.58 22:3 0.67

19 29. 64 2:4 0.64
20 31.20 22:5 1.80
21 32.51 22 :6 (DHA) 11.18
22 HAth others 2.4
PFIERHBS saturated fatty acid 48.59
BRI HE B B monounsaturated fatty acid 24.48
ZRMFANE B polyunsaturated fatty acid 24.49
DHA +EPA 16.35

3 g

AENEETHR P RRABHIZSE K
fREE 70C, pH R 7.5, KBIHF 55 min, BER
WRIR4.5% , thiritiE 30 min, FEZREXGTHAM
MR ERED|64.5% , filHBELIEREE T SC/
T3502-2000 ARAERL T R ER, AP M
IEVRMERER, HOEMN48.59%, WIS
MEZELI14:0,16:0,18:0, AEHHN
4.26% . 30.9% F19.22% ; BAMMISHIB %
AaMBEH RGO SEMEY, 25K 24.48% F
24.49% , BARBHIENBRIEF 16:1/M18:1,
HBANRT.58% 1 15.24% , EABMASH®RE
E 2 DHA 1 EPA, & E451%11.18% M 5.17%,
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