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Analysis of fatty acid content in different varieties of eggs

SUN Hui-Zhen, QIU Li-Qun’, SONG Shao-Fang"

(College of Chemistry and Material Science, Shandong Agricultural University, Tai’an 271018, China)

ABSTRACT: Objective To compare the fatty acid content of egg yolk and egg white of fresh egg, duck egg and
goose egg. Methods The eggs were divided into 3 groups including eggs, duck eggs and goose eggs. The fatty acid
contents in 3 kinds of eggs were detected by gas chromatography (GC). Results The saturated fatty acid content of
3 kinds of eggs in the egg white was higher than that of egg yolk, while the content of polyunsaturated fatty acids in
egg white was lower than that of egg yolk. The w-3 polyunsaturated fatty acid (PUFA) content was as followed: egg>
duck eggs> goose egg. The content of unsaturated fatty acids in the duck egg strengthened w-3 was the highest and
the ratio of w-6/w-3 was the lowest. The amount of fatty acids and saturated degree had no significant difference
between cooked duck egg and fresh eggs., but the saturated fatty acid content increased and the unsaturated fatty
acids content decreased in salted egg. Conclusion The content of fatty acids in 3 kinds of eggs are different, and the
beneficial w-3 polyunsaturated fatty acids content in duck eggs strengthened is significantly higher than other duck
eggs, which had the highest nutritional value.
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37 ( 10 mg/mL, 1:
1 ﬁ'lj- %_ C4:0, 4%; 2: C6:0, 4%; 3: C8:0, 4%; 4. C10:0, 4%; 5:
C11:0, 2%; 6: C12:0, 4%; 7: C13:0, 2%; 8: C14:0, 4%; 9:
> Cl4:1, 2%; 10: C15:0, 2%; 11: C15:1, 2%; 12: C16:0, 6%);
, [1-3] 13: Cl6:1, 2%; 14: C17:0, 2%, 15: C17:1, 2%; 16: C18:0,
4%; 17: C18:1n9t, 2%; 18: C18:1n9c, 4%; 19: C18:2n6t,
’ 2%; 20: C18:2n6¢, 2%; 21: C18:3n6¢, 2%; 22: C18:3n3,
’ 2%; 23: C20:0, 4%; 24: C20:1, 2%; 25: C21:0, 2%; 26:
“ ”, «“ C20:2, 2%; 27: C20:3n6, 2%; 28: C20:4n6, 2%; 29:
»[4] , C20:3n3, 2%; 30: C22:0, 4%; 31: C22:1n9, 2%; 32:
3 C20:5n3, 2%; 33: C23:0, 2%; 34: C22:2, 2%, 35: C24:0,
4%:; 36: C24:1, 2%; 37: C22:6n3, 2%;
(polyunsaturated fatty acids, PUFA) ) ( ’ )
- (15%, )
( , )
, ’ [5.6] 23 ZWHE
PUFA 03 06 231 HHATaE
, 3
-3 ( ) 20g 25mL R
1 mg/mL (C11:0) 200 puL, 100 mg
, -3 , 10 mL 37% , 80 C
(C20:5, EPA), (C22:6, 30 min, 5 min
DHA) - (C18:3, LNA), LNA EPA DHA % 5mL / 21, V:r)  1h, 2 mL
-6 (C18:2) KOH-CH;0H(0.4 mg/mL) 50 'C 30 min,
y- (C18:3) (C20:4n6), 2 mL BF;-CH;0H(15%) 60 C 30 min;
[7 , 10 mL ,
B(gas chromatography, GC) > > > 1
’ mL GC 20 C
232 &AW A
7 : s 0.5 mL/min; 10:1,
2250 C; - 100 C( 5 min) 20 /min
2 MBERE 190 °C( 16min) 2™ 2220 °C( 15 min); FID
» 1260 C, 40 mL/min, 400 mL/min,
21 # M 30 mL/min; : 1.0 pL; :DB-23(30 m
( , ), 1#( > x0.32 mm, 0.25 pm)
), 2
), 3#( , ). o, 3 HR5WL
’ ( - ( ’) " 31 cemim
L T 311 AR {?#Jﬁfé’ta]% .
GC-2010 (
Gesolution 2.3 , ); DB-23 22
(30 mx0.32 mm, 0.25 pm, Agilent ); 3.1.2 ™% 24GC #H
QL-300 ( ); QL 2 >
( ); , 8 ,
TGL-20M (
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0 3 . T \ Tablel Resultsof recovery and precision of Cy.o(N=6)
0 5 10 15 20 25 30 (%) (%) RSD(%)
HsJ ] (min
1F] (min) 1 97.09
1 37 2 96.99
Fig. 1 Chromatogram of the mixture of 37 kinds of fatty acid
methyl esters 3 97.41
97.225 0.18
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50000 +
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=
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@ S o A — ~ 1=2 N
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Fig.2 Chromatogram of the duck egg 2 /
(Peaks: 1= C16:1; 2= C18:1n9c; 3=C18:2n6c; 4=C18:3n6¢; ’ ’
5=C18:3n3; 6=C20:4n6; 7=C20:5n3; 8=C22:6n3)
2 EERIEEAARE L R SRR
Table2 Standard curvesand detection limits of main fatty acid methyl esters
(mg/L) (mg/L)
(Cl6:1) Y =0.3365X+ 0.8022 2.5~200 0.9984 0.23
(C18:1n9¢) Y=0.3365X+ 0.0033 2.5~200 0.9951 0.32
(C18:2) Y=0.3311Xx+1.0211 2.5~200 0.9981 0.14
a- (C18:3n6¢) Y =0.582X+0.0634 2.5~200 0.9988 0.21
v- (C18:3n3) Y =10.6921X+0.2521 2.5~200 0.9991 0.18
ARA(C20:4n6) Y=0.7264X+1.1341 2.5~200 0.9986 0.12
EPA(C20:5n3) Y=0.6955X+1.4124 2.5~200 0.9989 0.30
DHA(C22:6n3) Y=0.5884X+0.2818 2.5~200 0.9984 0.27




2462 7

*3 SMBENSE. ERERER/FEFBIEN=3)
300 F Table3 The egg weight, egg yolk and ratio of egg yolk/egg white
of 3 kinds of eggs (n=3)
¥=0.3311X+1.0211
= L / 3543, 91+4. 98+1.
é 200 R=0.9998 g 59.35+3.45 71.914+4.32 220.98+1.02
o /g 19.15+2.43 25.36+2.13 34.58+2.25
E{
5} / 1% 0.26+0.03 0.31£0.02 0.36+0.08
100
34 BEDREMRBRIEHLR
3 2.3.1
ox : ' . : . 4
500 1000 4 ’
VR (mg/L) (monounsaturated
3 Cl18:2n6¢ fatty acid, MUFA) (polyunsaturated fatty
Fig. 3 Standard curve of C18:2n6¢c acid, PUFA)
x4 BEPEREHRIELR
Table4 Comparison of the fatty acid contentsin eggs
w
(mg/g)
1# 1# 2# 2# 3# 3# A 4
C16:1) 0.040 0.561 0.039 0.063 0.034 0.059 0.027 0.058 0.061 0.030 0.047 0.072 0.035 0.059 ND 0420
(C182) 0.182 0.185 0.259 0.206 0.312 0368 0.347 0.354 0382 0.190 0.664 0.196 0.287 0.038 0.427
* 0.127 ND 0.002 0.024 0.072 ND 0.011 0.013 ND  0.011 0008 ND 0003 ND 0.005
(C18:3n6c)
(yC-183 3) ND 0.030 ND 0.031 1.078 1.019 ND 1913 1.957 ND 0.004 0.009 ND 0.002 ND 0.003
on
(C%,{:@ 0.107 0.258 0.372 0246 0.153 0237 0.085 1.528 0.574 0.099 0.240 0.268 0259 1.225 0252 1.162
(Czli)l??ﬁ) ND 0.003 0.006 0.005 0.016 0.065 ND 1.002 0.003 ND 0.012 0.032 0.005 0.023 0.008 0.029
DHA
(C22:6n3) ND 0359 0.115 0347 0398 1.057 ND 1.664 1.685 ND  0.173 0435 0.109 0326 0.086 0.098
MUFA(
0.040 0.840 0317 1.357 0305 1.778 0.298 1314 1.329 0355 0.331 1.387 0317 1374 0.026 1.163
)
PUFA(
0.107 2219 0.678 2280 1.925 2712 0.453 4465 4.586 0481 0.630 1.016 0.569 1.866 0384 1.724
)
-3 ND 0349 0.140 0.574 0454 1.144 ND 1.677 ND 1.701  0.196 0.475 0.114 0352 0.096 0.132

-6 0.107 1.670 0.557 1.906 1.437 1.568 0.453 2.788 2.885 2981 0434 0.541 0455 1514 0290 1.592
w-6/w-3 - 5.031 3984 3.102 3.165 1.270 - 1.361 - 1.752  1.212 1.639 3990 4.292 3.021 1151

0.452 4479 1363 4982 2577 4.669 1.188 6.609 6.770 1.328 1.421 3.110 1213 3.894 0478 3.859

:ND
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