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£ &7, REH, EWNF, W Ow, H0RT, x OB, BEE

(L. LRI R Bdhorbe, il 2013065 2. v [ BHE0F S B RO BT BT AL A K™ i Jin T8 5 52 58
=R M 510300)

& B TR R R R v A SRR R BRAS R, S R DRI K B R I, R R R
PRI 4 A1 PR OB BRI €8 Tz B 3R ) DA KOAS [R5 7 vk (T L EAE R B B S SR A 2 )
AR P % A S A A T R R JERE B R KR B A AT AT A3 B o 25 SRR I G i £0 3T Tih A TR
M SR A LEREAR T 63. 50% , IUE SRS T 1. 19 A%, i SALERAR T 39. 02% , FLREH: BiAS 3 T 8 &1
Ut . AR IR AR & AL AR B, KR M A R A AR B RN 1T 1. 2 fiF .2 R AR R I T 1.
T1A5LA K EPA (DHA S R380 T 1. 84 £, FH A0 e 7k B A | o JO O 0 8 I 2, 5 ) v DA i st L XU it
JE B8 T %o IR S M A5 /N 08 0 %o RO AT — 7 14 3 , L = 5 i) 8 JH ¥ely U IR 20, 6 b 5 7 i 34T LA
B BRI IE o | £ R R AR A DS IR A A B B E M AT 25 5 LA 5 A B B, 39 ] RIE L % i Ay
ATIREREE. DL GTP R AR B AR, HTRR N T2, MU I T 1. 12 4%, i A LB T 37. 8% 42w
AMEFIARITER & &, F EPA A DHA & 5 ORI T 1 6%, SHEEESSY BTan 2,4- 58 IR e .2 ,4-2% IG I
BT 31.25% 55 56.88% i A 3,5-F T £k 81. 84% 1 - Hi-3-BERRAR T 52.76% 14 T HAA H BRI
O T, A SRR T Il ARIR R AR IR , 77 A B n 38 T Ok, ORI 0sE T R B A0 il 9 XU . B 58 K
BAONTIT &, A7 o v AN A g 7 1 L XU i S5 24 119 0 el 2 7= B R S L B K 3 o

SRR KA IR MRV Kl BRR

hESES: TS 255.24 CHRPRAERD: A

K £ ( Pseudosciaena crocea ) 2 ¥ [E 7= &
YK SR A 2, F R ATTEAR BT i b X
HAMRS R A . HAE 2020 48 E i
APAESE) 2019 AERE fA 7 RERE 3 22,6 1, HHT
R AR 32 R LAV R Al 0 3 B R T
3 EN T AR AR K G P2 R R 5
BRI ARAG BN A HOR L, /NER 3 A S kL, RAR 43
EFL T SRR S 5B R Ts d, HI,
KRB AN TR BURLEEAT s fEAG R, X T4 v
KB PR AT {EL AR 2 7l R M e HLAR Y
o Ke A, T 36.65% , o b ik
JRAAY 4. 75% ', S I R BT & T T IR
o AR E R TR RS s, N
37.97% , ARG IR ik 62. 63% , &A1 K&

WHmBEA: 2021-02-19 f&EI B HA: 2021-05-14

n-3 22 6 R0 R DT R, R O O b ik T 0 PR
(EPA,C20:5n-3) F1 =+ Rk /N4 2 ( DHA |, C22:
6n-3) ik 9.42% ) EPA DHA HA#5 Ifi
JE P A L 285 B 398 98 K ik D B | s A il
1277 35 AR Sh g 1 ) 48 S5 ko
H A A 5% AT B 7 1 s DA K 3 o 1 48 B
KRBT A T 2 H AR o H AR il a1 il v
T RIS, T LR B AR S B LG )
R0 A AR T AODE B, DA i 2 K A
JH B S B AR DI RE P T

H AT T 8 9l 0 8 B R R WA A
[IRERGILRE xRt A e o S e R By
W AE IR (€5, LA S o F 25 1R KRR R
R HATIRT  TAR2E Z W) (GTP) R4S 1Y

EEWE : MEEPRARAARRR : [ RZBUCR b R 5 (CARSAT) 5 [6 5T i &1 R (2019YFD0901903 ) 5™ AR 44 kil 55 1o 11 4%
ARWFEIE S (2019A1515111158) 5 HRIEK P BEADFTE e 2 AR L 55 2% (2020TD69 )
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2 4 $2E, S ORI R 200 OB AT SR R 2 A 555

B, T8 ah T AU SRR 4, 1T H. %
2 JoTE, JOEUE EUR EURAZSFARAEA, 2
AR AR BR LA T AR SO A iR
28 B R B MR A 7 B L JBi R e €5, IF: L 8y
TR R FR AR R-IBEE G | AR I F
5 B2 (GTP) Ab PR JLrb i R kAL Lz
Ja X R B T ik 1 B P 5 (R A o AR
MAED) | S VO R I R B 4% A P B ) S
AR IRAE AR B ST B, D R 82 KB
JFF ] it A SRR AR

U RPE ik

1.1 SLIe#r#t

A e R 1Y) R BT pl e T A R OK
AIRA AL, 12 25050 % 5 43 /NS 2k, - 18
CIE 5 H o B Wi B2 AR E 5 L 14% = S5l AL Al
i IF O ke BLAL AR GTP JEME A 4 REdE + b
A B R BB R A O e R SR IR

RAFI B g2 sa MR AE AL B R A BR A |, vk

R AT VR A AL b A R A R
), PR (200 U/mg) T B 5 HE T SE 429
PHEARTHE AT
1.2 KRE&FMEESE

P VR B 0 JHF A R O T 48 8, 6 P v PR 2 1 il
o KBt T AT B A o R AR R
Jnde Ayt B Y 2. 5% , BHEE 122 (g/mL)
pH 2 7, Bl I ] 3.0 h, A B2 50 °C g firt
JE B, B BRI, BV A AL R
1.3 X#E@fFmEsTE"
1.3.1 WK1z

FERE O AT B AL B, T2 S50 R
80 °C., Isf[H] 30 min, [ (85 % WA ) Iin A & A
1Y 1% 5553 200 v/ min, B EEFE , 2A10 000 1/
min Z5.0 10 min,  FRASIHAERR A B f -
1.3.2 R LZ

I Al BEAT IR RR AL PR, TS IR
J£40 °C,Bf (8] 20 min, §f ¥ (20% NaOH ) /i A
5 R R B (AV) A O, BB i A &
Waig =7. 13 x 10 =4 X Wiy x AV, Wy =
4% X Wy s Wi = Waern + Wanew » F6 18 200
r/min, )W 459 5,10 000 r/min B.0> 10 min 7,
P95 CHUKBER 3 R, FHREZ ATy 10%
FH7K w2 e, 7 A I AR A AR £

1.3.3 BT

JUR 2 £ S AT B A B, T2 S8 R
70 °C, BF(R] 20 min, J§PE F A0 s 5 I T
10% , %53 200 r/min, W 25/ 5, DL 10 000 t/
min 5.0 10 min, 75 21 i @ U
1.3.4 PRTE

Fi AT T3 0 58 o £ JH 3 43 500 1 4 o R Ak
.

(1) EZ%:100 g it o fa JIF o 1 e 5% 28 & 4%,
INFGRLEE S 100 °C, B[] 2y 60 min, K Jj 4 0. 06
MPa, JiE 7% 3 5 fy 120 r/min, JZ 1 45 30 )5 15 21 i
ZE I B A

(2) [ AH W B 100 g 56 5, £ JHTF 3l T Wi 11 25
a5, SRR (10 1 R A IREY T 70
COK I BB 15 min, AR YO B A 06 PE
A A A 3 R R, R R, LA 10 000 r/min
B0 10 min W HEAG 5 3 Fofrifg B Rd 5L £ i3k o

)W 5 g E AT 1000 mL
M-I (45255, V/V) il i R, B 100
g W60 T AT, A 500 mL 81476 £ Bz
H, 70 COKB IR, B 15 min, W45 R,
B E R, P10 000 r/min B0 10 min, 43 BS i
J2 7K e 25 v e, 75 20 R MG R S

(4) GTP 4b3: 100 g i o 0 i il T 8 T2 i
HL A 10 g GTP KRG W A% 60 °C | IFAEEL
25(60 kPa) T LA 200 r/min 33 B g ££ 20 min, J2
N5 RSV ENE) F R, LA 10 000 v/min Z.0 10
min, I GTP i 5 A i
1.4 GEAFHIEBLSENE

M4 [E 5 ki #E GB 5009. 229—2016 . GB/T
5532—2008 Fil GB 5009. 227—2016 , 3% Fi % & 1
D72 T AR AR (B (AL) VBUE (IV) Fiid S AL (8
(POV), ALV H1 POV By B3 5] K mg/g. e/
100 g F11 mmol/kg,,

1.5 PERAERRYIIE

QP2010 plus “UAH (4335 B3 AH T i 105 R 1)
DSE CH A S A o B R AS [RRS i B Bt 11
#1200 L, A 2 mL 14% = 46 - F B
W, 7E 60 CoKVEHIE 30 min, R R ER, 51
mL ECUGEM I mL ZRBKIR G #ES2E, A
0.22 pm A HLUERET PEAS 2 FIE W, I GC-MS
X} E AT T

(D) i @3k HP-SMS (30 m x
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(SR VNI B

31 &

0.25 mm,0.25 pum) ; FEFEEEE 250 C; 40 b
1:30, #EREARL 1 pl, 3 3# 1. 52 mL/min, S0
2 AR O 110 CHn#k 4 min, 10 C/min
M1 min, 485 4 °C/min I 1 min; FHEE 210
°CHp4E 3 min, 554 4 C/min FHEZE 240 C ,3F
Ff2E 8 min,

(2) il 25 B IR BE 200 °C ;5 i YD S
70 eV ;I FAIFEIR I E] 3 min,
1.6 %MK B 53 Bl E

LEEE 7T890A-5975C GC-MS H F# & 1 X
RIS I (3 [, 18 [ /R B ) o AT 3%
ok HP-5MS(60 m x250 wm x0.25 pm)
1.6.1 #FERHI&

fTHITE 35 CRIKIEHREfL. # 1 mL 2y
SIRERICA 2 mL AR/ M . A S0 pg R L
RS IR/ 9 AR (1 mg/mL, A 50 wL) , 5853

RA o B30 L FRfE i AFE S A 60wl fof 45
o TONHERE R, TR G A D AT R
I3HT
1.6.2 UM E - B A

GC &0 ik 1.5 mL/min, 433t kb 50 1,
AR BE 260 °C s THEARF 4045 50 °C , &
2 min, A 5 C/min FHEF] 100 C{£4F 2 min;4
°C/min FHE#] 140 C{#4F 2 min;3 °C/min J}iE
#1190 C{#+#F 1 min;10 °C/min F}E 3] 250 C A%
¥ 5 min,

MS &4 85 7 IR E 230 °C, DU AT iR
150 °C ,EI 15 70 eV, 2494 35 ~550 da,
1.7 RETM

CEVEE /N 10 A 25 1 EE RN
HBIF BT TRE PPN PR (R 1), H AT BARL
B, JEILE v R RCER S

®1 ERERKBRETMNITESR

Tab.1 Sensory evaluation scale for volatile flavor

T FHIER R 43E Score
Description of sensory
characteristics 8 ~10 6~8 4 ~6 2~4 0~2 0
, » o AWBREEE B R TR ~
B kR - Ve AR versrmak OO R g POIIOBIRIE g p g
Mushroom, earthy + ERUS e ok HA R LUK S A etk
i il
1 okl 1S ok wmm@@w\ﬁwm@@w\ﬁﬁﬁﬁﬁﬁ %%m@@w\%ﬁﬁigﬁAﬁ%xagﬁ
Fishy, oily SR SIS RV B g IR, BB e e
e SR
oA e ROl g e -
powok sy eipeonok  gokiook LR sepor BOBIBECR g ok
S o O OUONSE 11,1 ¥ 1NN "¢ 1 U 1" SO
7GR Grassy WARR R BIURA T Hk B AE AR TRIR B 75 HER SRR th BERIAR R 7 Rk
ok Cocumber et gokionamsk  OLERRE veemmme EIAER g
fR M  Vinegar, | A L SR AU R, .., LA [ TS B R IR, 42 Y B A L G
i bk okemk 00U vk DO RO gk
. e g AVTREOKR o IR,
Kok Py ksiokask  gokeiomk 0O ks EOIIEES gk

1.7 ZitHHh

BEAIETT 3 UCPT 600, 2 RE 2 Y
(B = drifE2E J5 1 Excel #4422 &L, R SPSS it
AR ANOVA Fl Duncan [K#: (o =0.05),
P<0.05 HEFEE,P>0.05 hEFAEE,

2GR

2.1 HHSHEXKEEFRELER R
WR M REAT, £ JH3ih At BB o AL 8

http: //www. shhydxxb. com

ORI IR (UFA) 9 E s DA e
ey, T TR o S A A P AR
ALREAR = W A b, 3o A (B BRI ot BT A
&2 W VLR il AR O Tl R A L S 2
AAME Y kAT B AR, o iR A B AR
63.54% WLAH $2 @ 1. 19 %, i Ak B AR
38.92% , Ut B 22 I | 58 12 AR G20 5 P9 £ SVl
g7 £k N OE 7T =

X =B A £ P SR B AS [ 8 L 53k Ak 3
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Jei, Fm A BUE 5 S R R 3, A
FEGbRE . 3 3 a0, e 2% b £y AR
MR Ak S 9 B A G B 3 DX o (EL R B YR
A BT £ THIR A0 52 W K, 55 A o AR T vk 22
SR (P <0.05) , HE i Je sk, 5 aim
FHELFEAR T 87. 37% , J5 R 1o J2: it B v Hh & A
KOH #gi ek & 3 B o 305 P + W B S GTP
Ab B £ THIR A0 5 158 € e A LU WA 1S, T g
2 F TR I BB ) (7% 5 i 3 £ I R A1
(3TN N [) B R 7 5 T o) 8 1% #6 HT Jih FA1E ms
A5 B E E R E | ek B A

I B B AEK , 3 22 i DRI 0 Oy Ak B i R ) L 3 et
o GTP A3 £ Tl A (B A e, 55 10 € 3ih A LG
BTN T 1. 12 A, B S Ak B A ok A (EL
5 GTP i zE AR, SR+, GTP
LA TS A A E AR, 5 5 I AH LR
T 37.8% ,iX15 GTP H A58 KPR E &
REST, AT B Lk f T A 5 o TG PER - S
AR P T e SRR L AT RE R H T A
A ARAL FOT RO AF EL B g, 51 1 A Tl Y
Al FECT AR E LT

R2 OMFHMRXESFRELER

Tab.2 Physicochemical properties of large yellow croaker liver oil prepared by four refining stages

LIEAR G N e VI " e s e ZE M 5L T

AL i e iR Bt HEZRIBLSL
Physical and . . e . - . Steam distillation

. . Crude oil Degummed oil Deacidified oil Decolorized oil R .
chemical properties deodorized oil
M Acid value/ (mg/g) 4.80 +0. 60" 4.63 £0.58° 1.88 £0.10" 1.90 £0.13" 1.75 £0.0"
W Todine value/(g/100 g) 125.56 +4.11° 136.37 +1.84"  134.21 +4.81" 141.70 £1.13%*  149.75 +3.29°
i3 A4k AE Peroxide value/ (mmol/kg) 4,83 +£0.05" 4.62 +0.09" 6.24 +0.23° 2.51 +0.33° 2.95 £0.05°

T : R EARAR R PR R 25 R B3 (P <0.05) .

Notes: Data with different superscript letters within the same column mean significant difference (P <0.05).

®3 ARABMRAEHEFXEERTHAELER

Tab.3 Physicochemical properties of large yellow croaker liver oil prepared by different deodorization methods

L e ‘ . LS oKL
LT i W whegE mwr AR SRS
Physical and Steam . . . . Liquid-liquid Green tea
. . C o Zeolite Activated clay Diatomite .
chemical properties distillation extraction polyphenols
Bt Acid value/ (mg/g) 1.75£0.0"  1.7920.12°  2.07+0.05* 1.64£0.70" 0.24£0.07° 2.03 £0.65"
fL{H Todine value/(g/100 g) 149.75 £3.29% 152.73 £2.09* 154.92 £7.12" 155.37 £1.26* 158.49 +2.87" 158.73 £0.55°
it A LM Peroxide value/ (mmol/kg)  2.95+0.05"  1.71+0.72°  3.49+0.02" 4.56+0.05" 3.14+0.13" 1.56+0.19°

T AT R EARA R 71 FoR 22 5 .35 (P <0.05) .

Notes: data with different superscript letters within the same column mean significant difference (P <0.05).

2.2 BHERRIZXNKEEFHBIEREBRNE
i

H12¢ 4 W] 1 TRURN I I R v, G ol e A vk
BN 1.2 fiF . BANRTAR B ER H C16: 1 (Arim
i) (C18: 1 (VR ) A FEZE M7, M P13k
21.73% 55 40.04% , & J}Fyh 20K il J5 SR AN A g
] 7 S N A N [ T e
C18:2 (WyhiR) e i+ m , HFEE K 2B A
W A 0, B R R WG . K TR R EPA 5
DHA FAHXT & & LA 3G 1 1. 84 £%. IL4h,
FELTH v HR B0 /0 i i =X g 7 T e i T ) ] gt <
FE . SRR BRI A 25 4 B RAE ,
AT RES NS i R ROPTE SR T A 2 S K
S 2R (A B8 A 2 B ) 7 e B AR 1Y 1% L

T G SRR AR . AN [ A B T i K
JF3i A i 2 1) 5 W B S A AR R IR D R R, e
ZE A RETRE A BT A A ) AR P
B, IFFEHEER (C16:0) Z w38 hin i W1 4k, I 5L
b PR LU M € 5 s 1. 13 £, LeiE PERS +
TN 1. 45 £ 1 T MRS £ GTP Ab BEZH W 5
FEAR, Horp C16: 0 B REAIK, H GTP 4k 40 1)
C18: OB B BEAR . 7EBRANIR AN G 7 R v, A el
THITR |« JHITR B 8 AH X 22, sl i 1R 7 e 2 Ak 2
2% o A 0 Vil W A B I (E TR A T R
+ EEE R GTP kb P2 & R R, H
SR AL FEZH T B i 2, Ry 22. 13% , THIRTE
JI LA PR Je 2, BT T 3G o 1. 12 A5 ik
APRA BT . A2 RN RR D R S TR
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R EEE:

% 4R 3

WA FEE HA —E 25 WS IR AL FEYL T i
FRAH N & B J A%, A g 4. 79% , A7 b B 2H IF 3t
Pk & i fe i, i 14.60% . EPA il DHA 1, & it
B im0 B B, s e+
HE R, N 16.39% , Jig 7% Fh A k2 fd
C18: 3 B REAIC, i He i 5 75 vk X C18: 3 JL-F- TG
S oo fE EPA FIl DHA 45 i B e b B (1) £ Ji

*x4

A A B Bt e, P E R Rk A R
B, 4 16.39% , b = BRI S I BG I T 1 A%
WS ITAYRE B B4R = DHA (& i, ok
BRI T vk i &, FERg 105 e 4 B B % o
WA 25 5 AR EVR i S8 R A 5, 30T DR IE L
TR 4 = U RE R

6 SR TZ XK & & AT s A B A %2

Tab.4 Effect of refining and deodorizing process on fatty acids of large yellow croaker liver oil

Tt J23H Deodorized oil

N W RIS

MBI

It A i

AT

el il i : Ve ‘ R , L
gi?r:;)yo:(t‘llriln Crude oil DCgL::;mCd Dca(;li(:lﬁcd Dccojgﬂzcd lS?ian} Z?f)ﬁp {:cr:ivil:ed [fi:‘oirio Li(ﬁiﬂflﬁuid GTP
distillation clay extraction
C12:0 0.02 £0 0.02 0 0.02 £0 0.02 +0 0.02 +0.01 0.02 £0 0.02 +0 0.02 0 0.02 £0 0.01 +0
Cl13:0 - - - - - - - - 0.02 £0.01 -
Cl14:0 0.72+£0.06 0.81+0.07 0.70+0.02  0.80+0.12 1.13+0.05 1.08 £0.33 1.52 £0.02 1.01 £0.05  0.91+0.13 0.64 +0.01
C15:0 0.09+0.01 0.11+0.02  0.08 +0 0.09+0.02 0.14+0.01 0.12+0.02  0.15+0 0.11 £0 0.10 +0.01 0.08 +0.01
C16:0 13.40£0.59 16.77£1.93  14.89+0.24  16.92+0.11 16.45+0.21 15.81£0.16  14.15+2.61 16.60+0.41 18.26+1.16  14.43 +0.17
CI7:0 0.09 £0 0.08 +0.01 0.08£0.02  0.06+0 0.09 +0.01 0.12+£0.06  0.11 +0.01 0.10+£0.03  0.29 +0.01 0.08 +0.03
C18:0 2.60+0.11  1.86+0.14 1.20 +0.06 1.42+0.06 2.53 +0.01 2.06+0.59  3.36+0.03 2.04+0.11 2.17 +£0.37 1.28 +0.03
CI9:0 0.02 £0 0.01 0 - - 0.01 +0 0.01 £0 0.01 £0 0.01 0 0.03 £0 0.01 £0
C€20:0 - - 0.02 £0 0.01 +0 0.04 +0.01 0.03 +£0.01 0.03 +0 0.02 +0 0.04 £0 0.02 +0
C21:0 0.11£0.03  0.07 =0 0.04£0.02  0.07 0 0.09 +0.01 0.04£0.04  0.13+0.02  0.10+0 0.13 £0 0.10 +0
€22:0 0.01 £0 0.01 0 - - 0.01 +0 0.01 £0 0.11 £0 0.01 0 0.02 £0 -
>.SFA 17.06 19.74 17.03 19.39 20.51 19.30 19.59 20.02 21.9 16.65
Cl6:1 2.06+0.36 21.08+0.33 21.51+0.14 21.83+0.52 22.16 +0.04 21.11+0.50 22.17+0.67 21.17+0.18 17.00+1.50  20.27 +0.10
CI8:1(n9) 4542 £1.18 4.16+1.22  40.47 +0.02  39.11 £3.05 31.02 +£9.81 2.74+8.62  9.13+4.03 34.66+7.70 43.890+0.63 38.82=+I.11
CI9:1 0.05+£0.01  0.05+0.01 0.04 +£0.01 0.05 +0 0.08 +0.03 0.07 £0.03 0.09 +0.01 0.06 +0.01 0.05 +0.03 0.07 £0.01
c22:1 0.05£0.02  0.07+0 0.03 £0 0.05+0.01 0.05+0.04 0.06 £0.03 0.03 +0 0.06 +0.01 0.07£0.02  0.03 +0.01
C4:1 0.02 £0 0.02 0 - 0.02+0.01 0.03+0.01 0.02 £0 0.02 +0 0.02 £0.01 0.06£0.02  0.02+0
Y MUFA 67.60 65.38 62.05 61.06 53.34 51.00 31.44 55.97 61.07 59.21
C18:2 (n-6) 6.88+0.04 5.93+0.04 7.70+0.04  8.45+0.97 11.22+5.90 14.64+6.32  20.24+0.25 10.4+7.13 4.82=x1.51 7.98 +0.26
CI8:3 (n-3) 0.26+£0.05 0.33+0.17  0.37+0.08  0.43+0.15 0.24+0.16 0.10 £0.01 0.39+0.17  0.44+0.01 0.44+£0.34  0.43+0.02
C20:3 (n-6) - - - 0.04 £0.01  0.07 +0.01 0.02 +£0.01 0.07 +£0.01 0.05 +0 0.07£0.02  0.05+0
(C20:4(n-6) 0.49 £0.01  0.48+0.04  0.62+0.0 0.52+0.05 0.60+0.24 0.72£0.12  0.98+0.03  0.64+0.01 0.55 +£0.01 0.64 +0.02
EPA 1.66 £0.02  1.72+0.25 3.10 +0.05 2.59+0.05 3.37+0.84 3.05+0.74  4.45+0.16  2.70+0.01 2.31£0.42  2.55+0.11
DHA 5.98+0.10 6.28+0.32  9.11+0.53 7.54+£0.23 10.65 +4.36 11.15£0.92  13.92+0.36  9.63+0.06  8.80+0.6 12.53 £0.36
YEPA+ DHA 7.64 8.00 12.21 10.17 14.02 14.20 18.37 12.33 11.11 15.08
> PUFA 15.27 14.79 20.9 19.57 26.15 29.68 30.68 24.00 16.9 24.18
> UFA 82.87 80. 17 82.95 80.63 79.49 80.68 62.12 79.97 78.06 83.39

TE: SSFA. MRAIRITTR S SMUFA. S AIR TRR B A1 SPUFA. Z AN AN TR SR SUFA. AR AN TR AT
Notes: 3SFA. Sum of the saturated fatty acids; SMUFA. Sum of the monounsaturated fatty acids; SPUFA. Sum of the polyunsaturated fatty acids; SUFA. Sum of

unsaturated fatty acids.
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(1) Crude oil; (2) Degummed oil; (3) Deacidified oil; (4)
Decolorized oil; (5) Deodorized oil by activated clay solid phase
adsorption; ( 6 ) Deodorized oil by diatomite solid phase
adsorption; (7) Deodorized oil by zeolite solid phase adsorption;
(8) Deodorized oil by steam distillation; (9) Deodorized oil by
liquid-liquid extraction; (10) Deodorized oil by GTP treatment.

E1 #HEARERIZEMH
Fig.1 Refining and deodorization

of large yellow croaker liver oil
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Fig.2 Flavor radar map of large yellow croaker

liver oil prepared by four refining stages
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Fig.3 Flavor radar map of large yellow croaker

liver oil prepared by different deodorization methods
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Fig.5 Relative contents of volatile components in fish liver oil at different stages
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Effects of refinement and deodorization process on quality of liver oil from
Large Yellow Croaker ( Pseudosciaena crocea)

DOU Xin'?, WU Yanyan®, WANG Yueqi’, HU Xiao’, YANG Shaoling”, RONG Hui’, CHEN Shengjun’
(1. College of Food Sciences and Technology, Shanghai Ocean University, Shanghai 201306, China; 2. Key Lab of Aquatic
Product Processing, Ministry of Agriculture and Rural Affairs, South China Sea Fisheries Research Institute, Chinese Academy of

Fishery Sciences, Guangzhou 510300, Guangdong ,China)

Abstract; In order to further improve the quality of crude large yellow croaker liver oil and remove
undesirable flavors, develop high-quality large yellow croaker liver oil products, in this study, four processes
were used to refine the crude oil exiraction of large yellow croaker liver ( degumming, deacidification,
decolorization, distillation and deodorizing) and different deodorization methods ( distillation, solid phase
adsorption, deodorizing liquid, green tea polyphenols ). After treatment, the physical and chemical
properties, fatty acids, sensory and volatile flavor components were comprehensively analyzed. The results
showed that the acid value of refined large yellow croaker liver oil was reduced by 63.50% compared with
crude oil, the iodine value was increased by 1.19 times, and the peroxide value was reduced by 39.02% .
The relative content of fatty acids displayed a significant optimization effect. The saturated fatty acids of large
yellow croaker liver oil increased by 1.20 times, the polyunsaturated fatty acids increased by 1.71 times, and
the content of EPA and DHA increased by 1. 84 times. The six deodorization methods can significantly reduce
the oily, fishy and sour tastes, and the fatty acid composition and content are slightly different, but the overall
quality is relatively high, and their nutritional content and functional characteristics can be guaranteed. The
deodorizing effect of GTP is better, it has no effect on the acid value, the iodine value is increased by 1.12
times, the peroxide value is reduced by 37. 8% , and the content of unsaturated fatty acids is increased.
Among them, the contents of EPA and DHA doubled compared with crude oil. Aldehydes such as 2,4-
heptadienal and 2 ,4-decadienal were reduced by 31.25% and 56.88% , and 3,5-octadienone was removed
as much as 81.84% , 1-octene-3 -Alcohol was reduced by 52. 76% , and grassy hexanal and nonanal were
added , which effectively removed the oily and fishy odor, produced a pleasant fragrance, and greatly improves
the flavor of large yellow croaker liver oil. This research provides a theoretical basis for the development of
large yellow croaker liver oil and the production technology of liver oil rich in high unsaturated fatty acids and
good flavor and high quality.

Key words: large yellow croaker liver oil; fatty acid; volatile component; refining; deodorization
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