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Effect of physical and chemical refining on the quality of
sardine oil prepared by enzymatic hydrolysis

WEI Wencong', ZHANG Xuebing', TAO Ningping'~
(1. College of Food Science and Technology, Shanghai Ocean University, Shanghai 201306,
China; 2. Shanghai Engineering Research Center of Aquatic — Product
Processing & Preservation, Shanghai 201306, China)

Abstract: In order to provide theoretical basis for the extraction and refining process of sardine oil, crude
sardine oil was prepared by enzymatic hydrolysis, and it was refined by physical method ( supercritical
CO, extraction) and chemical method. The physicochemical characteristics, fatty acid composition and
volatile components of sardine oil before and after refining were compared, and the effect of refining
method on the quality of sardine oil was studied. The results showed that both the physical refining
method and chemical refining method could remove the pigment and impurities, and significantly reduce
the acid value and peroxide value of the crude fish oil(p <0.05). Compared with the fish oil refined by
physical method, the colour of the fish oil refined by chemical method was lighter, and the acid value and
peroxide value were lower. After refining, the content of saturated fatty acids in fish oil decreased, while
the content of unsaturated fatty acids increased. A total of 62 volatile components were detected in fish
oils, including 18 aldehydes, 5 alcohols, 5 ketones, 5 esters, 25 hydrocarbons, 3 heterocyclic
compounds and 1 other compounds. The physical refining method had a good effect on removing the fishy

substances such as aldehydes in fish oil. In

. conclusion,  both  refining  methods  can
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significantly improve the quality of sardine oil, the

physicochemical characteristics of fish oil refined
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FEE A BCTR(1998) B+ BR 5 A L BF5eI7 160 £ by chemical method is better, but it is
#4215 5 BT (E-mail) wencong2021 @ yeah. net., complicated and requires further deodorization.
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Table 1 Proximate composition of

minced sardines ( wet basis) %

Ky HLE W LR )
63.71+0.49 20.23 +0.80 13.22+0.52 2.19+0.21

HIZR 1 A, Vb T e A oL U e A
H20.23% , AR IR A RAFJEURE, LA O TS0k
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Table 2 Physicochemical indexes of sardine

oil before and after refining

il 138

T GiiNER]
T i ik i
» Je Jme ke

A TR m BEEY BEEY
sk AR ImEEER AISEN
A LS ik LS
FA{H(KOH)/(mg/g)  3.29£0.05*  0.87+0.13°  2.44 +0.26
WE M/ (mmol/kg) 2,78 £0.31°  0.52£0.12°  1.92+0.01"

BUYE(1)/(2/100 g) 173.69 £1.26" 179.42 +1.56" 180.56 +0.61°
AT A BN AR B 25 (p <0.05) . T [H
Note: Different letters in the same line indicate significant

differences (p <0.05). The same below
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Fig.1 Appearance of sardine oil before and after refining
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Table 3 Fatty acid composition and relative content of sardine oil before and after refining %

i Lt L Lt _ M
ik UL P /PN

C14:0 7.81 £0.09° 8.69 +0.18" 8.99 £0.09" ||C20:2 3.12 £0.06° 3.95+0.03" 4.47 £0.08"
Cl4:1 0.07 £0.00*  0.06 +0.00° 0.09 £0.01" ||C22:0 0.05 £0.00* 0.07 £0.01° -
C15:0 0.48 £0.03¢ 0.63+0.01" 0.80 £0.01" ||C20:3w -6 0.33 £0.05° 0.33 £0.03* 0.24 +0.02°
C16:0 22.99 +0.15"  20.59 £0.20° 21.78 +0.18" ||C22:1 1.93 £0.01° 4.14 +0.05" 3.08 +0.18"
Cl6:1 8.16 £0.50" 6.56 £0.01" 7.70 £0.16" ||C20:3w -3 0.08 £0.00" 0.10 £0.02" -
C17:0 0.34 £0.09* 0.39 £0.01° 0.40 £0.01" ||C23:0 0.60+0.01" 0.70+0.01" 0.63 +0.03"
Cl17:1 0.78 +0.01* 0.11 +0.00" 0.12+0.00" ||C22:2 1.10 £0.02" 1.24 £0.02" 1.14 +0.05a"
C18:0 3.04 £0.09° 2.68 £0.03" 2.53 +0.07" ||C24:0 0.10 £0.00 - -
C18:1 9.39 £0.10° 8.69 +0.08" 9.26 £0.11" ||C20:5w -3  17.14 £0.37" 17.74 £0.14" 17.48 +0.39"
Cl18:2w -6 1.18 +0.02" 1.78 £0.02° 1.78 £0.05" ||C24:1 0.68+0.01"  0.90+0.01* 0.47 +0.10°
C20:0 0.23 £0.02" 0.19 +0.00" 0.15+0.02" ||C22:6w -3  12.68 +0.12° 14.22+0.17" 13.17 +0.11"
C18:3w -6 4.30 £0.05* 1.67 +£0.01" 1.63 +0.02" ||SFA 35.69 £0.43"  33.94 £0.30" 35.28 +0.22°
C20:1 2.38 £0.05° 3.49 +0.05* 2.80 £0.66" ||MUFA 23.39 £0.58* 23.95+0.08" 23.52 +0.96"
C18:3w -3 0.97 £0.03° 1.10 £0.04" 1.27 £0.04" ||PUFA 40.90 £0.61"  42.13 £0.35" 41.18 +0.49"
C21:0 0.05 £0.00 - -

T - FRARAG s SFAL (AR TR s MUFA. SR AIISITR . T[]

Note: —. Not detected; SFA. Saturated fatty acid; MUFA. Monounsaturated fatty acid. The same below
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FLrh A4S 10 FPERFIAR IR 7 Fh B AN RO AR 5 R A 9
FhZ AR , /3 A 7 C14 ~ C24 JuHIN A5
VoI AR I A B R A R A T W AR AL
PR (C16:0) V0T a7 st f e 1 AR A0 i I
T, R b 0 B ] e v A TR o )
L AR B TR i 1) 64. 41% 60. 67% F161.73% .,

KIS AR & 2 A, ELAL A RS il fa v Y
PR & i I T B A . RS 0 T R
FEORT 7 i Foe e 9 DA T R ( C18: 1) KL fu il 2 3
PUERORS ] £ R Im R 4 50 o SRR AR AR R L
(1) 40. 15% 36.28% #139.37% , JHERBEMBA LA
o MAEHERG MIRIR R A S S I XU~ 4k
ARG il 03 mP T R B R K L b D £
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(p <0.05) Z A FIAE TR 1 EPA FIl DHA & & f
R T Ak 2 vk R A B O R f2h e EPA R
DHA & & & 40 5 5 2 A 1 s 0 iR B i 1
72.91% . 75. 86% F1 74. 43% . Ml Al o - 6
PUFA 5 w -3 PUFA >N 0. 19, K5 il J5 B & R
J70. 11, K5 H i o -6 PUFA 55 w -3 PUFA [
L 14 A1 2 D JHL A ARG T XU P i g i 1
R o 3R L R T £ 30 e i A 0 R AR X

A TR, ELAR 2 050G i a0 0 FR R D7 R B i
AP T AR A 1 5 T AN A R R D5 IR A R
A FTTE T, H AN R 1 R ) G . AR Ak, B
Fofookes ] €07 v Z2 AN 0L R 7 R AR N % i 2 T
HFM IR EZER
2.4 AHHAEID T Bk EL RS
SR IR EUE YR 0 W N R (PO s
L4,
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Table 4 Volatile components composition and relative content of sardine oil before and after refining %

o s b . G il 3

BRI £ o - BRI HL A e pra—_
29 W TR - - 0.54 £0.02
ol - - 2.05+0.06 || A5H RS THE - - 0.24 £0.04
(E) -2 - THiis 1.13£0.06 1.59£0.08 0.760.02 || &if 10.21 +1.97 - 12.46 £0.56
(E) =2 - [ Jisiis 2.23£0.10  3.72+0.46 - Bk
2- O 3.34£0.75  8.11£0.87 - Bl 0.92+0.22 - -
IF i 3.39£1.65  1.79 £0.41 - Th 2.58 £0.57 - -
(E,E) -2,4 - B ZHHE 1.6240.23  0.80£0.04 0.33:0.16 || 1,2,4- =ZHHEK - - 0.33 +0.01
T 4.29+1.62  3.94£0.50 - (B) -2-+=H -4 -4 - - 4.39+0.13
(E,E) -2,4 - i J5HE 13.86+0.31 15.60+2.21  8.86%0.08 || 7-PiH - SUR[4. 1.0 fike 4.3220.14 6.30£0.98  2.56%0.16
4-2%-2-0 - 0.44 £0.08 - +— - 0.44 +0.05 -
RO 1.60 +0.15 - - + ok - 0.57+0.09 1.12+0.08
(E) -2 - X Hils 1.91+0.98  1.27£0.05 - +=k - - 0.97 £0.03
(2,2) -3,6 - T - 0.77 £0.07 - PPy 0.27 +0.06 - 0.89 +0.01
T 2.63+1.17  3.12£0.10  2.16£0.25 || 2,6,10 - =HIE - Pyt 0.17 +0.06 - 0.73 +0.40
(E,7) -2,6 - TJH 1.65+0.10  5.03%0.29 1.03£0.09 | +Hk 1.60£0.38  4.20£0.97 20.06 +0.14
(E) -2 - T4 0.89£0.35  2.250.06 - SRaY 0.09 £0.02 - 0.81£0.47
bAgs 0.53+0.17  0.80 +0.04 - +Hh 0.20+0.07 0.20£0.05 1.40+0.21
(E) -2 - 3840 - 0.40£0.04  0.49+0.02 || 2,6,10,14 - U EA|Fikx 1.4840.62 1.60£0.33 13.86+0.92
i 0.22+0.02  0.43 £0.06 - F 0.67+0.04 2.39£0.18 -
At 39.29£7.00 50.07+0.43 15.69+0.07 || 2,4-"HH-13-K"FK  3.05:1.01 1.49£0.08 -
2k 24 -F 0 7.66+1.07 3.55£0.23 -
1 - ks -3 - 2.13£0.25 - 0.81£0.02 || 2,3-"HHE-14-C°HH  0.85£0.15 0.3820.04 -
(7) -2- 1k -1 - 1.07 £0.07 - - X 0.66+0.03 1.020.14 -
1 -3 -3 - 1.20£0.07 0.44£0.04 0.5220.05 || (3E,52) -F-135-=f 2.47:0.02 1.630.15 -
37,11 - =L -1 -~ - - 0.18+0.01 || (E,E,E)-2,4,6-%=f 0.65+0.02  0.72£0.03 -
2-Hig -1 - A - 0.05 £0.02 - D-HE-14-CH - 6.85 +0.43 -
At 4.40£0.25  0.49£0.05 1.50+0.05 || 3-FHHE-14-F - 7.29 +0.39 -
e b -2,3 - REREH S - 1.13£0.03 -
1 - ks -3 - 1.49 0. 18 - 0.92+0.12 || 1,6,10 - =7k - 0.27 +0.03 -
5- 24 -2(5H) - sk - - 2.31+0.18 | At 27.63+2.89 40.03£1.22 47.14£0.80
(E,E) -3,5-F"4-2-TH - - 1.53 £0.03 |73k
2,3 - %" - 1.46 £0.37 - e 5.41£1.39 2.17+1.19 4.54+0.58
2- T - 5.19£0.09  3.83£0.17 || 2 - Z K0 7.97 +0.40 - 5.28 +0.39
At 1.49+0.18  6.65£0.41  8.59+0.26 || Mz -2 - (2 - M) WER 2,75 £0.15 - 4.81£0.05
fisk At 16.12+1.94  2.17+1.19 14.63 £0.13
R 2 B - - 1.06 £0.02 || H A2k
2 -Gk - DR 10.21 +1.97 - 9.54+0.30 || 4-ZEAKH 0.84 +0.23 - -
PR 2 - - 1.0840.29 || 4Ait 0.84 +0.23 - -
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HECY R e waw- AUy N 7/ BUbE R T REERTH L R Y e
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Table 5 ROAYV and odor characteristics of volatile compounds in sardine oil before and after refining
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