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The Correlation between Changes in Lipid Composition and Enzymatic

Activity in Eggs during High-temperature Storage
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Abstract: Changes in lipid composition, lipase activity, and oxidation during egg storage at 37 ‘C were investigated, and the relationship
between lipase activity and lipid oxidation was analyzed by a correlaion analysis. The rate of egg weight loss, yolk pH, and moisture content of
the yolk increased significantly, while the yolk index and Haugh unit (HU) decreased significantly during storage (p < 0.05). After a 15-day
storage period & 37 C,thetotal lipid content decreased owing to moisture migration (from 28.93 g/100 g egg yolk to 24.20 g/100 g egg yolk),
the phospholipid content decreased significantly (from 45.55 ¢/100 g lipid to 34.37 ¢/100 g lipid), and the free fatty acid content increased
significantly (from 1.24 ¢/100 g lipid to 3.67 ¢/100 g lipid. By the end of the storage period, the neutral lipase, acid lipase, and phosp holipase
activity levels decreased by 76.50%, 56.78%, and 56.81%, respectively. The content of the phospholipid components phasp hatidy Icholine (PC),
phosphatidy| ethanolamine (PE), and phosphatidy linositol (P1) all decreased during storage, whereas the peroxide value (POV) and amount of
thiobarbituric acid reactive substances (TBARS) increased significantly. A correlation analysis showed tha the changes in lipid composition
were significantly correlated with changes in enzyme activity. These results reveal that apparent lipolysis and lipid oxidation occur during egg
storage, and these changes are caused in part by enzy matic oxidation.
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Table 1Changesin basic physicochemical indexes during egg storage

0d 3d 9d 12d 15d
REEP 2.1940.08°  5.0940.10¢  7.1640.08°  9.7140.24°  12.26407%
KH4F%  48.794006° 49.714005° 51.004017 52.264029° 52544004 53.62+4031°
E¥ pH 6.0640.01°  6.0740.01° = 6.2020.01°  6.2640.01° 6.3040° 6.530.01°
HU 91.934058  81.67#055° 63.15#4.77° 51.263580% 42304243  32.70+1.94
Kie ELE 4 0.49+40.012 0.24+0° 0.1740.01°  0.1540.01°  0.1440.03"  0.1040.01°

E: GREAFAHTFIMEGTERE, RATY BA AR ARE A E42F (P<005).
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Table 2Changesin lipid composition and lipase activity duringegg storage

BB )8
0d 3d 6d 9d 12d 15d

BEME(TL) 28.932079 25.07+1.28° 25.204076°  24.953060°  24.48+1.73° 24.2040.30°

o AE(NL) 53.31+166° 57.5040.70° 57.16¢122 58174273  60.50+1.12% 61.94+0.39°

% B ER(FFA)  1.2420.15° 1.4520.50% 1.8940.38%¢  2.4540.96% 2.7840.19% 3.6740.29°
BB (PL) 45,5540 85° 41.0540.20° 40.95+1.12°  39.39+207°  36.63+1.12% 34.3740.15¢

o 4 fig i <L 0P 6.1740.30% 3.9540.06" 2.1840.12° 1.6920.02¢ 1.5640.02° 1.4540.01°
B P Jy Bl <L 0P 3.1740.03 2.4420.06 2.20+0.06° 2.06+0.03° 1.7740.02 1.3740.02f
I8 Bl <1 0° 6.02+40.14° 4.4120.08° 3.9340.02° 3.5040.02¢ 3.0940.01° 2.6040.07"

i BEEAs: ¢100 g B PHISR . BRIS. BB ISR S /100 RSN P MRS B A BEE UXL05, Btk SRR

FENRBRS AT, BaE U0, A 1gB&k @k 1h W= 4 Inmol W AAHEA—ANBEE. I5W 768 BaE U, &30h 1g8%ka

A 1min RECBE EF 1. RATY B4 KR AreEAH 27 2%F (P<005).
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Fig.1 Changes in the content of phospholipid components during
egg storage
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% 3 WBEIEIL 2P AUAE RE e B LOX Tk
Table 3Changesin the index of lipid oxidation and LO X duringegg storage

B a1
0d 3d 9d 12d 15d
POV 0° 0.7020.01° 1.160.12° 1.370.06 1.5440.14°  1.6620.07°
TBARS 0.052(F 0.13#0.03°  0.3120.03° 0.44+0.09° 0.5040.03°  0.6520.07°
B W B A-BhE M 55494433 47.704584°  4351+186° 35.014345° 56.504623  44.82+1.13°

7Z: POV #43: megkg, TBARS #4%: MDA/g; RIATY B4 FF Atk 4272 % (P<0.05)

2.5 AR
PR R IRIER . BEAR. HPERR. S
Wiy, ERVEARIIEG. WHAEEE. TBARS K& LOX EATHIZE
PRI, SRR 4.
R4 HRMESIEER
Table 4 Results of the correlation analysis

TL TBA FFA PL NL NA AA PA LOX

TL 1

TBA -0.92 1

FFA -0.84 0.85 1

PL 0.94 -0.93 -0.79 1

NL -0.90 0.88 0.67 -0.98 1

NA 0.90 -0.89 -0.750.85-0.81 1
AA 0.97 -0.95 -0.86 0.95-0.910.93 1

PA 0.97 -0.93 -0.830.94-0.900.960.99 1
LOX 0.13 -0.24 -0.16 0.18-0.180.420.280.33 1

7E: TL(EME), FFA (B JEITER ), PL (B8 ), NL(F
PERR), NA (MRS B ), AA (BRIAS B ), PA(BERSES).
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T, CAPERE 1. LOXE I ARG, TS A e
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o i o i BRI
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