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AL B ML BRI AR R . RIS S DL v SRR S 2
MOk, 225w AR SRR B R vk, X g s
PR A 1 % T o A8 AT A BE 20 BT A ] JHE Tt R % B R
8 B NE  fif Je — IR GEA SR A TR s, DU A RS A
N TR 8 S NG o3 i S8 A I e (RS AR B

1 #MR57F%E

1.1 RIEw
1.1.1 A5 RHA

TRI6 BT FH S B Ok v S R AR 37 24 K R 4L S RS 2
EETT AL RBHE A IR AR, PR EA 65~75 g &
e AW, AR TR A R T .

SEFRE. IECKE. TKOEE. K LEE. IR
By UKOTR . WRBRIR . MRS . JC /KR B S 734 A
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RO AL K B (EAER R IR AR 5 SPX-250C A R E= I I H AR X 100% (D

PR TEEA R RS AT R AR BT %% )
RE-52A JEREFERAL RSN ) 5 85-1 i Jy
Pireay (R RUIRESERARD 5 GC2014-C SAH IS
S CHARERATRD .
1.2 REHZE
1.2.1 BHIZ

232w M T 21K BH 2 A B 2 ) 0 P ) T A e
SCHRS A TN

JEORIAS: 56 5 17 Wk — I S0 S T — S 1) — il A — MR T
St Ve

R B 55 vE: TR 73 5 e s 2, il
BT, DIBRAE I TR &R 5 R DAL
o, PR UL R MG A AE N ARG I EORE, B TF KPR
45 H

LG YE: IEH]— B ) 5 L, ] 40°C A4 11
T FFACKE OIS B N R B TR G (20+2)°C)
a2
1.2.2 XE&t

IS AR A 2 BN M) 2, T s
hE M 30 2/(100 g), JFE TEEAFE 2 HI7E 40 15, 25
35°CHEdI S R IR 30 d B, 0052 A B AR B I AR R
B EREO A AL B

i T R R 0 = NP 4 e o
hiEh 30 g/(100 g), TEMEHNRE R 25°CHE, 23 l7E 0.
20 25, 30, 35 d W, W@ RSN EIIRE. &
B SR A B

JE I R s AR AL GRS BT T2, /AN
B RN 200 25, 30 g/(100 g)« JEHIRE h 25°C 44k
R 30d, AT RS A A v A SRR A AR R
M 2.

1) 4 10 55 6 — A AL CRRAR 2 B 2 1%
thiobarbituric acid, TBARS &) N

I3 I s AE ME T R R R 200 250 30 /(100 g), JifE
TG A 4. 15, 250 35°C4&AE R, MEHI 0. 5. 10, 15,
20, 25, 30, 35d W, HEmAINGI AR,

2 JRITS E e R R T T R AL AR A 4 AT

EEE MR SN 25 g/(100 g). MEHRERE N 25
C. BB 04 204 25, 304 35d W, JYEE A i)
RE W R 2 % A2 A

30 A ik A R R 2 T T IR 1 AR Ak o B

EBEE R AR 25 g/(100 g). BRI N 25
C. MBI 0. 204 25, 304 35d I, EMSEE K
T B R TR 4 A2 4k
1.2.3 FHmzg

1D R EI

FEETG AR S TT, o0 B G IR BCE T T3 I i
FRILT, #E 5 min 5 TR~ RS &S (mm) |
W HA (mm) o DUERS S R H AR LU R R
e,

2) MR 2

SRRV 2.0 g B T BOA N 25 mL
A5 R AR 20D, 2J3R 60 s JRiER B e
AP S © R (20 D EAF40mL, FHE 0.5h )G
g N 0.22 FEAFRI TR ECh 0.9% M AEFEER K (4%
HEER B R K 27 5% Al ST I N &L, AU - HRE ¢ KAk
Bk 8143, ARTHRIUEFD , 3000 r/min &L
15 min, W4 B2 OK. FIIE. BT4450 , B4
ETE 40°CIKMT LA 25T, BRI T 20 C &I A7 H .
I 30~60 mg fENG, ¥WET 5 mL (&G @ HESSWR (R
B2 0 D o, AR5 AR 100 mg 20N FE A 7
B, B S mL ST L RINERE (R 2 1 D 43
WA PERR B, B S mL SRR AN 2% LIR- BRI
Oy B IR R, BJn T S mL R ¢ ERERISR (A
L9 1) & HEEE.

3) MR L (TBARS) e

K Zhang T 1500522, TBARS (e i b v il
LHKAFE (3=0.9119x+0.009, R*=0.9987) , &5HJIE N
N R R RN (mgkg) o

4) RS ARAE P e

g 2 B A I e 4% B E R G B/T5534-2008
PAT -

5) PRI stk

2% Savage &P, FEISVEET. FRIX 200 mg
IR N PRI IR TR, N S mL 0.5 mol/L
SEALAN- BRI, 60°C /K 10~15 min, JIA 5 mL
BF3-CH30H Hs{bik#], 60°C/AKE 30 min, ZJFIIA
2mL IECWe. 2 mL A K, 8%, W EEZBARLE
BUARIES €0.45 um) » JENSHI A5

6 ViF 25 M T R (1 R H A F I 1L

%2 Coutron-gambotti 221 )51k, Mg/ . R
I 100 mg bk AR BT HSR I BRI T8+, A
15 mL ER-H R (AL 2 2 1), ZJE A 200 mg
A-26 [HE FACHA AR, 120 r/min #RF% 40 min, &5 %
LA, - RERS DR 5 K, B3 mL, EiR
((2242)'C) H N WH# i, B o132 s lg it . 25
IO 5 mL EE - ERAW 60°C/Ki 10~15 min,
AN 5mL FEALIRF], 60°C/KH 30 min, AHJSMA
2mL IECkE. 2 mL WRIE K, #REE, I B2 A
B (0.45 um) , JNSAR AR

7) S SAE

% . C P-sil88f r FAME F41 %4 (100 mx
0.25mm, 0.2 4m) ; HEFELIE 230°C; st 240°C;
FHEFEF: PIUGERSE 45°C, £RFF 4 min, 13°C/min F} £
175°C, {##F 27 min, 4°C/min J+% 215°C, {#4F 35 min;
A Ny AERHE 1.8 mL/min; ATRHEEE; HEREH A
1 min; HEFFEE 1.0 uLo

SEPES e T I R R I b v i S R
B IS4 T e YT, SR AMR I S IR R 1 5
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8) ME I A AMBN 15 o b

Hdl Callgaris™ 577575, L% TBARS W& 45 4
L AR G B b AT 26 2k [ 73 ik i 5 TBARS A=
I R 2 G T R R AR R A BT A 2 5 B T R
(Arrhenius equation) , JEit Ink X /T 1EE, +HHE 2%
A I ()35 A B SR DT I Tt B ] 5 o) e 2 i
HHTR T R AR A T R )5

lnk:—ﬂ+lnk0 2)
RT

e b R RN AT, R OETREEIR T
(8.314)/(mol'K)) , T 480, Ks Ea &R NIGIGEE,
Jmol; ko A= FEHT R 7 BLERMATR R -
1.3 #HiEaE

A BRI Microsoft Excel TS AbFE,
JH SAS 9.2 #AF#EH T ANOVA 2387, ARIEPFEIE 2 18] )
I LSD ¥E#E AT 2253 WA R T: (n=3) +
2 HRESH
2.1 BESIEHA RS EAE R A 20
2.1.1 BEHIREAT RS BT 6%

V1 kI I P8 %o ol g 2 P I O Jo AR AL T

AR

901 ~&- BSJ 7 i 43 ¥(Lipid content 4260 {:D
—e— [E 3 FR % Yolk index 2
g ; 4250 ~ =
S . 80 A BLESV S
3 £z
2% =
55 ) 1240 C %
S T T0fF S Z 8
- I =3
53 {230 ~ 5
33 . ‘
& Z 60 g 3
R . o 120%°
E’ ﬁ 50 e T = _é
w BTN e - 1210 & §
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AN[F) g il i3 f Different salting temperature/C

e MESII R 30 d; MESHIRT ER 4 30 g/(100 g).
Note: Curing time was 30 d and the salt dosage was 30 g/(100 g).
B 1 FREMHERE &R
Fig.1 Effects of different curing temperatures on egg yolk lipids
R 1 FEIRESIREXEEERERBFN0
Table 1 Effects of different curing temperatures on lipid
composition of egg yolk

i o, Pt s {4l iFi 7

Salting temperature/C Neutral lipids/  Phospholipid/ Fatty acid/
-1 -1 B

(g(100g))  (g(100g)") (g:(100 g)")

4 67.848+0.658b 31.079+0.553a  1.073+0.105¢

15 68.516+0.850b 30.178+0.991a 1.306+0.168c¢

25 70.012+0.355a 28.162+0.334b 1.826+0.207b

35 69.836+0.592a 27.796+0.698b 2.368+0.129a

T B FRE (abe,...) FoRZER 3 (P<0.05) 5 MEHINTR A 30 d;
il i R 50 30 g/(100 g)o

Note: The same column with different letters (a,b,c,...) indicated significant
differences (P<0.05); curing time was 30 d and the salt dosage was 30 g/(100 g).

M T HRRTLUE Y, B REGRR E e , E
B AR B L S R A AN, 32 A
SELE I TR (0~35d) W, BA MBI T,

T BTN S T IBE R, TR,
M SE IR T A K FLAAR R, 3 TR AN B 0 il
AR AT AR SR AL R A A S A L3R 1. IR
T DUE Y, B R S BB, W s RN IR & BT
R FA T AR B R B AN T BRI, mT B PR A B o
FERI T, P REIREY A AL W, (et
TERE PR DIk e DU, A R
Sk 25°C I RS A v P 2
2.1.2  MeHInT AT s PSR AE R 69 %R

AN [ JE s Tl S 8 e I i g s ) L P 2.0 AT
2 W U HY, Bl SN TR PR A, B T O T R
FEMER 0~30d W, MBS &, EEIRAUL S el
KW (P<0.05) 5 {H B s I [a) £ 4k 2288 i
(30~35d) , HEPIRFRSE. HEEBEETEL
WA THRE (P>0.05) 5 N3 25 g 15 1R X% W M
WAFLEA R AR (P>0.05) (£2) « RN
SR, ERERIETI, Na's CUAWHSIE, EEWIAE
B I HRERERE W, . KrBEidiE
BT R, EEMERIE WA, R ROC R AR
(P>0.05) . Kk, BMSEMHESE—NEh&mdE, 7
LA, B M AR, R T T
FagE (P>0.05) o PAIGAR HRUMS S /E i) 25 d AR
A e 1) b

0 5 ~
=0 IS £ 4 e Lipid content & #0 %
£ 0 e EHIEMYolkindex £
5= - LISV ’ 1 20 };%
g X
5§50 ° Z
- .= -
2 = =3
Q. 4
Sz 4 200 - B
< St
iz x50 . @ ET\J g
= E & T {180 = &
B 40T g
= B S
30 1 1 1 160 é
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AN g 1l 1 () Different salting time/d
e WL 25°C R 5 30 g/(100 g).
Note: curing temperature was 25°C and the salt dosage was 30 g/(100 g).

B2 AE M a S &R R 4R
Fig.2 Effects of different curing time on egg yolk lipids

K2 AN[EHEH BB I & E B A A RIS

Table 2 Effects of different curing time on lipid composition of

egg yolk
M HE K [EFEN
e LI P ol
Salting time/d Neutral 11p1_(lis/ Phosphollp_lld/ Fatty am(?l/
(g(100 2)") (g(100 2)") (g:(100 g)")
0 67.681+0.721a 31.351+0.363a 0.968+0.441c
20 68.947+0.757b 29.744+0.630b 1.30940.127bc
25 69.339+0.305b 29.085+0.310bc 1.576+0.151ab
30 69.793+0.641b 28.413+0.493cd 1.794+0.150a
35 70.076+0.574b 28.016+0.540d 1.908+0.149a

E: FAHRAFETHR (abe,...) RREFREH (P<0.05) ; HEHELLE
25°C i FH #hEh 30 g/(100 g).

Note: The same column with different letters (a,b,c, ...) indicated significant
differences (P<0.05); curing temperature was 25°C and the salt dosage was
30 g/(100 g).
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2.1.3 MeH A R EAT BN AR

NaCl J2: 52 1 Jal RS 2 it R DR 32, AN [ 199 JfE o)
AR o ) T LR . BRSO E R T
YERIN, SR i IR g it th B e e, 5000 IR T R 2 8 43
FRAEA R AN A7 U B, AT S 2 3 e A
B3 i LUE Y, B A Sh e r s, S de o i
TR RG22 B e B R 1
RN BT, B 20573 BINE 245.69 mg/g
(P<0.05) ;5 MIBIAAEERATLLEH (3R 3) , 7Ef
I £ 54 20%~30%, i S AR MR 1) & A WAL, 5
EAVAEARA R A SE (R=0.879, P<0.05) . AJHEMI A
S BH A I SR B 0, M mR HE— 2D il AL R
Ty AN D DAL 8 43 A R 7 1 B H R el e T A
1iff 2 SR B A ) e ol FH R B 25 /(100 g)

o0, ~ ¢ MEMEE 7 HLLipid content 250 o
™ —— EH IR Yolk index N %
S -t — =2
= 80 &imﬁsv ~T TR 40 £
2 —a & (o
o W e Mo
=1 =2
= 270 y: 230 33
B 5
30 £ 9
560 20 2§
R / 7
& =8
\ECWSO- N PSP ° 1210 4 §
= £ EF-
oo =
= 40 L L " 9]

14 19 24 R

AR il F £5 & Different salt content(g-100 g™)
e IR A 25°C MRS 30 do
Note: Curing temperature was 25°C and curing time was 30 d.
B3 ARMHR LSS BRI G A
Fig.3 Effects of different curing salt dosage on egg yolk lipids

*3 TEFEHARENEEEREMKZM
Table 3  Effects of different curing salt dosage on lipid
composition of egg yolk

Tl H SMEREN R i
Curing salt dosage/ Neutral lipids/  Phospholipid/  Fatty acid/
(g:(100 &) @00y (g(100g))  (z(100g)")
20 67.711+0.194b  30.17+0.332a  2.119+0.152a
25 67.728+0.156b  30.44+0.109a  1.832+0.057b
30 68.007+0.041a  30.28+0.258a  1.713+0.156b

A RAIPARREEE (ab,e,...) RREFEE (P<0.05) ; MEHIEE R
25°C; RIS E) 2 30 d.

Note: The same column with different letters (a.b.c) indicated significant
differences (P<0.05); curing temperature was 25°C and the curing time was 30 d.

rty BRI T LR, 4% R0 g T i 43 it
AEAETE A T R, 43 BT 5t DR 8 0 o o s ik P
M, K AR, B TR A
B TR EUR, BN R Tk R R 2
W, BRIRAWEH . 54h, GRS TIBE, EHWN
I I 2 4L 1 B s RO 25 R AR AR A . B0 DR 38 45 R A H A e
(R C 2 0 MERINRE 25°C L JHE I 6 25 /(100 g)-
JAEHIINFR] 2 25 do
2.2 BSEEHREREANIHT
2.2.1 RIS S ik F e Hh

JE TSR S R S R R 2R, 5 A A
WA B A e PE (P<0.05) B9, BRAC L EL 7 W 1
(thiobarbituric acid, TBARS) & HFIN &) HI—F A

R T S L L (BN A i AT WA 7 TS0 =1 Al
MK 4 FETLE W, EAFEIMESRE A, AR R
H T TBARS # A INES (P<0.05) o {HZEX T
MR R 4y 15°CI, FEREH] 10d 5 b I gh
R EFERIIN (P<0.05) , & MHFE 4R 2T,
IR R IR FLRR N, M HE ) 25°C,
35°CI, #EaH TBARS {EEH] 5 d 5 2T (P<0.05) ,
HHAERER 30d 5 BEAEH (P>0.05) , KA
<0.4 mg/kg HH o XKW TH S ME TR e 52 et B
HE R AL R (P<0.05) , JF HAER il &0 R &
B THRGE (P>0.05) o FHUE KA T i e A
IR A o > BB R TR A SE K, T
PR T B 2 BT b (K i T T SR

Fi5h, B 4 HE LI, AN R R I D R
b i PR A R (P<0.05) o R
TEAF P ME R A5 PE T, B T v & SRR 5 s,
HE e TBARS AW (P<0.05) o TE MR ZEREH
FESIE AT, ST BHNEE R ER T, 4
#rh NaCl R BN T 1.0%~2.0%0, Hxfigm4E ik
A1 F PO Higgins® 5T 2 W] NaCl fEME 1 25 3
I 15 R TSR 9 Bk i, IR i B I T e
HERR R A IR, B RE TR R AP S
G — 8 W S 1R 8 2 T RE 0% 5% ) B 00 IR 0 1 045 ke
WRE, NMSCE T EFR PR IR R, &SR
I ALY B TR R, Eh T RES S R
O R ARG 0, i ROIR AR 1) 1 P R T 1
s AT 3 e AR AL A YT MR AR ST ST 4
RIS W B B I B I R AR P T T A0 A AR T
gEO%, DRI I e o AR AR BN g 2 43 BT G R o et
Tt e A L P8 e R o) 2 e b T AL R R
2.2.2 Ml A2 EH T IR ANENALG

H 1 X h 98 6 i g R AR R 4 T 22 R T R
B 12 i RE, AR I3 1 R ) s ST o
H Bh A BT 3 SRR EELL “0” S “17 4
B AR . ARTREG 45 R W], AEAS TR R M A ik
FEFEE P, R s P R A R . A
Ik, SKH Arrhenius 5 F2 43 M7 AN [ il 5 06 85 35 A I T4 Ak
TR . R 4 BoR TAE 24T R0 &
BT R AL BT T TS A BE A BT R T
HIE T R T IRAEARIE R TBARS 26 W 22 4% i o 1 %
WAk SIEE 2 A R B AR (R™>0.95, P<0.05) .
DAL m DAV 75 RS S R R v, SO i s i v]
DL I A A A, AT O T R g,
Wi RIS R R AW TG R, T SE BRG] B A
mi TR R o AR R IR A A B A A T A T
HARF S5 FEMETI B = AR 20%~30%5 1, JEH
FH b H 1R 386 0 mT DL 25 B A IR T R BT W RS AL
Ae, EAKRIUAH 46.43 RS 38.93 kJ/mol. FKHIfE—
SE [ ME I SR B e P, 388 I e i FH 26 B R PR A TG 4R
BT R A RE, AT B e A2 1 I o — 4 Ak
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JifE 7L Curing temperature/ C
ied -e-15 =25 —=-35

2 040 Z o040y = I
2 035t < o03sf 2 040r
2~ o ® a~ 8 ~ 0.35f
S 4, 030f s S, 030f =% ol
3 i;b 025f IV B i;b 0251 E) i;b poud|
m = 0.20f E'/ A e 020F im =

= / . = x L
§§o.1s- / L §§ 015t §§ sk
(& o -t (b L
W 0.10¢ P Nz ooror HE o0
=005k P st e 0.05L = L
£ 10 20 30 0 2 0 10 20 30 d0 = 0 10 20 30 40
= Jifg il I8 1) Curing time/d = Jifg il I8 1) Curing time/d = Jifg il I8 1) Curing time/d

a.20 g/(100 g) FHEh 4 b. 25 g/(100 g) H k5t .30 g/(100 g) FH b4
a. 20 g/(100 g) salt dosage b. 25 g/(100 g) salt dosage c. 30 g/(100 g) salt dosage
B4 REMEHEMHEERR =R h

Fig.4

R4 TRRHARENEATERTXENFLERNTI

Table 4 Influence of different salt dosage on activation energy
(Ea) for lipid secondary oxidation
| FH 5 . STA B
WU i it el 5 i
Curing salt dolsage/ Regression equation Ea/k]
(g:(100 g))
20 y=-5584.6x+13.683, R>=0.9783 46.43
25 y=-5138.9x+12.478, R>=0.9557 42.72
30 y=-4682.6x+11.373, R>=0.9757 38.93

Ty NiEAGEE, K x MIEGINERR, g(100g)"
Note: y was activity energy, kJ; x was salt dosage, g-(100 g)".

2.3 RIRSERETITE R BRRAER £
2.3.1 EEEIBRA M

R R DT B B TG T PR A A s e i AR A A
SE PR EEDA 25 ol 2 e ) v e e 0 PR 2 Rl A
5. WRAWLAE L, BEAG TN ) RRER, SH A A
JEWIMR R 5 (P<0.05) EFHE#H, 39.144 mg/g FFH%
73.737 mg/g; 16E I IR AN R A 07 IR S 2 1 T PR A
(P<0.05) : FZLRE RN IR 1 A AR AR R FE I T
JCRT S IR MR AN RN R 5, N I R A T AR R ey
W RAEAA . BEAE M IS R RE K, A2 1 L R
JEWIRR M R FIR. BIRETERELE (P<0.05 It
A 12N TEFIIRIIR 7 1 BIEBAR . B
PERNE, o R BRI () EE RIS s AR AN NI I
PR, g R R R AEE T 1 R ) o Rt e g A, A e
30 d 5 & AR 50%LL L.

X T M R o AR Y AR TR I AR A, R
T DG H, BEAE I )R e, ANURD T 1 e dh) 5 42
FH (P<0.05) Frftash. ANAne A2l f s —0
FW, AE RS H MR T, AR TAN K 3 i AL
FEME S, BT o) il e A B ke T A8 e o AE g
Firh, SHEHIPIARLL, RO RERR R ARR R S o T
LN PR AN VRN T 07 82 5 A KO P82 BRI, T A 2B DU R
G v PR A5 AR L B/ o

DRI, ol G 5 o ek R b, R B P MR AN
Wr BEL, UGN TEIERASE Z, WA
JUE I 1 1 DAY e IR % i 1 A A IR ) o A AN T 4
fift AL o

Effects of different conditions on the secondary yolk lipid oxidation

RS AEIREH S E AR AR R0

Table 5 Effects of different conditions on fatty acid composition

of egg yolk
-1
mg-g
- B JHE S ik 1)
0 HEE%M%W‘A Salting time/d
Fatty acids composition 0 20 25 30 35
CLR(C6:0)
Hexylic acid(C6:0) 2.153 9417 11.896 13.791 14.031
R (C8:0)
Caprylic acid(C8:0) 3.022 5015 6.883 8225 8338
24T (C10:0)
Decanoic acid(C10:0) 3.966 7.033 8877 10.155 11.2261
—HE&(C11:0)
Undecanoie acid(C11:0) 0592 1396  0.708  0.633 0.587
HEERR(C12:0)
Dodecylic acid(C12:0) 0.690 1430 1570 1.620 1.680
A LR (C14:0)
Myristic acid(C14:0) 5336 8446 11.639 13.319 14.662
FERETR(C16:0)
Palmitic acid(C16:0) 7.662 5677 4931 4394 3.795
fili I (C18:0)
Stearic acid(C18:0) 5031 6335 3815 2861 249
1642 1(C20:0)
Arachidic acid(C20:0) 0.514 1.765 2981 3317 3.779
Z+—R(C21:0)
Hencicosanoic acid(C21:0) 8792 7392 8772  9.855 10.178
ZZ#(C22:0)
Behenic Acid(C22:0) 138 1973 2551 2773 2965
P MIR(C14:1)
Meat Chloe oleic acid(C14:1) 31.063 27.381 26.177 25.495 24.667
KRR (C16:1)
Palmitoleic acid(C16:1) 36.853 30.229 28.875 28.694 27.885
KAME(11t-C18:1)
Elaidic acid(11t-C18:1) 0 0.077 0.122 0.139 0.155
SOMTR(9t-C18:1)
Elaidic acid9t.C18:1) 0 0143 0216 0288 0.326
THFR(9c-C18:1)
Oleic acid(9e-C18:1) 10.531 10.052  9.771  9.447 9.263
HER(11c-C18:1)
Oleic acid(1 1e-C18:1) 4861 4221 4063  3.791 3.525
R (C18:2)
Linoleic acid(C18:2) 8.131 7.066 6551 6318 6.126
T JFRFR(C18:3)
Linolenic acid(C18:3) 10398 9.963  9.531 9316 8.962
e VYRR (C20:4)
Arachidonic acid(C20:4) 17.813 16915 15783 15.431 15.018
e = A= NAST
Ay R At 3 2 39.144 55879 64.623 70.943 73.737
Saturated fatty acid content
~ B A e L ¥
Tﬁﬂﬂ%ﬁ&ﬁiﬁm 119.650 106.047 101.089 98.919 95.927
Unsaturated fatty acids content
S T it 9y 2 0 0220 0338 0427 0481

Trans fatty acid content
e IR R 25°C EHIH A 25 g/(100 g).
Note: Curing temperature was 25°C and the salt dosage was 25 g/(100 g).
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Table 6 Effects of different conditions on free fatty acids of egg yolk

-1
mgg
i B4 R AL 1 W41 ] Salting time/d
Free fatty acids
composition 0 20 25 30 35
CR(C6:0)
Caproic acid(C6:0) 1.089 1.972 2.794 3.226 3.019
FR(C8:0)
Octanoic acid(C8:0) 0.977 1.389 1516  1.783 2.022
4R (C10:0)
Capric acid(C10:0) 0 0 0.104 - 0.166 0.215
+—WR(C11:0)

Undecanoic acid(C11:0) 0.317 0335 0341  0.329 0.402

A G5 R (C14:0)

0.075 0.189 0201  0.225 0.217
Myristic acid(C14:0)

FRIFPR(C16:0)
Palmte as(C100) 0 0077 0069 0082 0078
filf IR (C18:0)
Stearie s (1810 0 0105 0131 0144 0151
;7Y 73y .
HEZERR(C20:0) 0 0217 0267 0306 0312

Arachidic acid(C20:0)
RFEHER(C14:1)

Meat Chloe oleic 0 0.031 0.028  0.053 0.041
acid(C14:1)
EAHHIR(C16:1)
Palmitoleic acid(C16:1)
SAMER(11t-C18:1)
Elaidic acid(11t-C18:1)
SOMPR(9t-C18:1)
Elaidic acid(9t-C18:1)
HFER(9c-C18:1)
Oleic acid(9¢c-C18:1)
HER(11c-C18:1)
Oleic acid(11¢-C18:1)
TR (C18:2)
Linoleic acid(C18:2)

2.031 2886  3.022  3.153 3.086

0 0.221 0.219  0.288 0.306

0 0.105  0.126  0.155 0.143

1.316 2.051 2442 2798 2.887

0.559 0.615 0.607  0.769 0.895

3.037 4.167  3.795  4.129 5.152

e LU IR R (C20:4)
Arachidonic acid(C20:4) 0.118 0.366 0.531 0.587 0.651
o0 0 A R R 3
Saturated fatty acid 2.458 4.284 5.423 6.261 6.416
content

ANV M7 R 5 4k 4
Unsaturated fatty acids 7.061 10442 10.77 11932 13.161
content
S AU R Jo oy
Trans fatty acid content
Ve MEHRELEE N 25°C 5 eI i 25 ¢/(100 g).
Note: Curing temperature was 25°C and the salt dosage was 25 /(100 g).

0 0326 0345 0443 0.449

3 & it

1) AN [) R S L B (4~35°C )« MERIIsE ] (0~35 d)
s R (20~30 g/(100 g)) o Bl 25 28 05 v T 3 1 20
RSN BRI (P<0.05) « HAKKI ., B MEH
W T BERIE e, RFRAL MR
R RALE I BN (P<0.05) 5 ] &1 hn
(15~30g/(100 g)> X} &l r S E A W& W
(P<0.05) {EHEHEH] (205.73~245.69 mg/g) - Bl MEHIE
FE 0T (4~35°C) , Hr i IR B Ab 25 15 (P<0.05)

2) JERI A AR B ok ¥ TBARS (R AQC 2 EL 28
thiobarbituric acid) A 2 ZFM{ERAEH (P<0.05) o &k
TREAE) S E TR T, B0 R P B R
F AR (P<0.05) Hr 2 Hh IR AR AT 4 28 A0 R N RS AL RE
N T 1E 2 3 R T AR AL

3) TEME R A, JRCRY B 2 M o 4 R A W R
B RS TR R A (0~35.d) , AR i 5 PR AN Tk 188 o
ANVIAAE TR AN Wk /D s S T ANV RN 25 MR IR, E M
R 7.061 mg/g BI04 13.161 mg/g.

) AR Rl LI, B SR IR T T
SEM: MEHIR AL 25°C M £ 5 25 g/(100 g) I
5] 25 d.

(& % x #]
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Effect of pickling temperature and concentration of salt solution on lipid
of duck egg yolk

Long Men?, Song Ye?, Du Qingfei!, Zhou Di', Cai Huazheng?, Zhan Ge'*
(1. School of Bio & Food Engineering, Chuzhou University, Chuzhou 239000, China; 2.National Center of Meat Quality and Safety
Control, Key Lab of Food Processing and Quality Control, Ministry of Agriculture, Food Safety and Nutrition Collaborative Innovation
Center, College of Food Science and Technology, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: Salted duck egg is a kind of Chinese-style pickled egg with a long shelf life. Its pleasant and fragrant taste is
preferred by most of the people in China and other Southeast Asian countries. Salted duck egg is normally made by pickling
the duck eggs in 20.0%-30.0% NaCl solution at room temperature (30°C) for 30 days. Lipid is one of the important structural
and functional compositions for duck eggs; it has a very important impact on the quality of the duck egg, and has close
relationship with the nutrition value and flavor and texture of duck eggs. The lipid oxidation also plays a role in the human
body health, and is closely related to many diseases of the human body. The prooxidant effect of NaCl will enhance the
oxidation of duck egg lipid during pickling. In that case, the objective of this paper was to research the oxygenolysis of the
lipid of duck egg. The effects of different pickling temperatures, concentrations of NaCl solution and pickling time on duck
yolk lipid oxygenolysis were investigated by using the methods that determined yolk index, lipid content of yolk,
saponification value of yolk, thiobarbituric acid(TBARS) value of yolk, fatty acids composition and free fatty acid content in
this paper. The result showed that yolk index, lipid content, saponification value of yolk and free fatty acid content all
significantly increased, and phospholipid content decreased with the increase of pickling temperature and time (P<0.05). As
the concentration of salt solution increased, saponification value of yolk significantly increased (P<0.05), yolk index and lipid
content of yolk didn’t change obviously, and free fatty acid content decreased because of oxygenolysis. The increase of
pickling temperature would accelerate lipid oxidation, and meanwhile could reduce the amount of final products of lipid
oxidation. With the concentration of salt solution increasing, the TBARS value of yolk increased. Dynamics analysis showed
that the activation energy of initial lipid oxidation reaction decreased as the concentration of salt solution increased, which
accelerated lipid oxidation. The changes of fatty acid composition were that the saturated fatty acids content increased,
especially those with small molecular weight, and the unsaturated fatty acids content decreased on account of oxygenolysis, in
which the decrease of the amount of those with small molecular weight, e.g. myristic acid and palmitoleic acid, was more than
those with large molecular weight, e.g. arachidonic acid and linoleic acid. The amount of the saturated free fatty acids and
unsaturated free fatty acids both increased after pickling. The increase of the amount of the free fatty acids was because of the
oxygenolysis of phospholipids and neutral lipid. The saturated free fatty acids were mainly made of short-chain fatty acids, e.g.
caproic acid and octanoic acid, and had little in quantity for the medium-chain fatty acids. Palmitoleic acid and linoleic acid
took a greater proportion in the unsaturated free fatty acids, and their contents increased during the pickling period. This paper
may provide a theoretical reference for the effect of pickling condition on the oxygenolysis of the lipid of duck egg yolk.

Key words: fatty acid; models; salts; salted duck egg yolk; lipid oxidation; two-step oxidation
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