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Flavor analysis of the turtle source marinated egg and the

texture variation of the egg white during storage
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Abstract: In this study, marinated eggs were made by using the

;AR R

special turtle source featured of Xuzhou. Firstly, the flavor of the
turtle source and the marinated eggs were investigated. In the
boiled eggs, totally 36 flavor compounds of 13 categories were
detected including alcohols, aldehydes, ketones and alkanes. In
the marinated eggs made by spice powder, totally 71 flavor com-
pounds were found and the ketones, aldehydes, furanes and
esters were increased in different levels. The marinated eggs
made by turtle source released 54 flavor compounds, whereby the
contents of ketones, alcohols and pyrazines were higher in com-
parison to the boiled eggs while the contents of esters and alde-

hydes were reduced in comparison to the spice powder eggs. The
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texture variation of egg white of the marinated eggs pasteurized
under various conditions (121 ‘C 30 min; 126 ‘C 15 min; 116 C
90 min) during storage was characterized. It was found there was
no significant hardening of egg white in boiled eggs pasteurized
under all the conditions, while the hardness of the marinated eggs
treated under 121 ‘C was increased from 400~500 g of the fresh-
prepared egg to over 1 000 g after stored for 30 days. With the
other conditions, the hardness of egg white could be maintained
at 600~ 800 g. Meanwhile the springiness and chewiness of the
egg white has not been obviously affected. Conclusively the hard-
ening could be enhanced by marinade while inhibited by proper
pasteurization conditions.
Keywords: marinated egg; turtle source; flavor compounds; bac-
tericidal intensity; protein gel; hardening
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Table 1 Egg pasteurization design
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Result of GC-MS analysis
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R ity FE =100 B KUK B9 5 AT L A B SR TR 2 O i
WE RN T RER AL BB A . X GC-MS 23 #r
SR EH AL R X e Al S ) 2 8] R A 2R A

*2 ARE.AEVMNE.ETHENKYREHTER
Table 2 Result of the flavor compounds in boiled egg, spice egg and turtle source egg
HEE AR R wit kR
W 7N
Bt FARS & /00 Kt HAXS 2 HE/ 2 Kt A% &5 o/ %

i 2% 4 9.25 14 14.02 12 13.06

P 2 1.06 2 1.18 2 0.50

S 7 68.73 13 22.22 5 22.03

I R 2k 2 0.75 4 8.73 4 14.31

Ik 2k 5 0.83 3 0.25 4 0.24

L2 7 5.79 6 1.35 11 21.79

i s 2% 2 1.36 9 35.10 9 17.90

IGE I 2% 1 0.06 3 0.60 1 0.05

i 1% 2 1 0.08 1 0.08 1 0.01

i 2 2 0.56 7 12.26 1 7.91

R 1 11.08 2 2.37 o

FiF 2% 1 0.43 AR AR

WE W 2 AR 3 1.64 3 1.91

JHie 2 1 0.02 AR AR

T 2 A i 1 0.04 1 0.29

sk A 2 0.11 Fe A

LS A i 1 0.05 R

""" wit s s
x3 BAPHELZERKKS GCMSHHTER(SE=>1%)
Table 3 Result of GC-MS analysis of the volatile flavor compounds in turtle source (content =>1%) %
Es AR 5 i H R AR 5

R M g 3.46 IN - F 2 % iz 1.13
2-G BN VER-3, 7- W k-1, 6- T Jf-3- B R 2.79 2-CRBIH N bE-1-H) 2 i 1.13
05 i 2.79 TR W= 3 B R Je L) 1 1.08
2, 5- it g 2.08 T W) 1.04
2, 6- TP it g 2.08 W 1.01
G W BR 1.85 PR3- R IR - 1-(= W R Rk e ) B S - 1 i 1.00
Fr g 1.40 1-FR5E-3-H S 3L-6-H 3L R, TMS 1.00
5401, 3- = H -1 H - -~ iR 1.19 LT FY A I 1.00
2 -5 iU -2 H- -3 L 1.19 i 26.03
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R BRI oK 23 R 350 R o AR 7R
BERH . A H R T 00 BRI Y B AL R A
SEAE A (EUIN AL BE X 28 6 B P Y R A 3 T
FACERF ] £ 52 00 U0 AS B S L R e T X B P O R 1 R
FIER K P 1 52 i) A A8 G 3501010 L SRl g
W1 TEFR S8 3 PROIR S TR 2 F B 4R A e WA L B
BT R . BLSE AR BT SE RO T (UK 3K 20 min) 43 3 1Y
JK 7 B AT B ) R R T J TR 12 S A B i
A AL Z TRERE I B4R i DA . T RN R
Hey 5 72 4 B DAL 6 i A9 e R R A AN T LR R R
i R T i) 45 (R 3 BEAT TS

ML S By i il 8 A B 0K i w18 53 b LA

£ BE.ETAERKSAREEIEFEERBEL

K& 20 min HIVEN EEEAE X B O hBEGD IFR T
SRR R el R N S U L L S D R
R EERNF T, METHR AEENEE R (T74E
114) g sfPEREIT 1CED 100 %) . S B BE 0 2R 1 3 vk R4
MR R 4 AN 0 i RE % B 5 A K B B IR 5 L e g
596 £86.0, %48 F5 KB T WE I A (TR WS AR R BE AL
FE B ) 0 IR B S DG K ) A R Y R R I B B T R
(P<<0.05), FIEIREEA R 15% Je i TR E S B & A
BER IR 24 T KR BE b, e R 45 M K 43 58 2 K
Oy R B AR T RAE R S B G AR T, 3
T A R R B M A AR EE 0.94~0.98 [ K5 K
A AR S B B S MR L A O hRR R R
P4 TEL WG s ol A T A AR 1 W K 43 4 R 4R S NH I T
TRER T . M A AR, N [ EE T
MG PE 3 A5 A bt 2 52 B AU 2 e e B T
EMAWRENEKEZ)G EHEKRESE N, K&
ML G FAE 3 h AL B M, BOAR — i AR
B AR % P BT IR BN MR AR B IR R
AR [ A5 A B A R 4 X R R R 4 A A
- Ny N
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Table 4 Result of texture analysis of boiled egg and source egg after stewing
- HAE T B b
R/ g e L I 1 /g A WL W1
0.0 774+114.0* 0.96+0.01% 596 +86.0° 7744+86.0% 0.96+0.01" 596 +86.0°
0.5 571+20.6° 0.98+0.02% 435+16.5° 5504173.3" 0.9740.02% 441414745
1.0 583483.5P 0.97£0.04% 461428.8 569-+28.2b 0.9340.03b¢ 4424+116.2>
1.5 510+£28.8> 0.95-+£0.03% 371+20.6"% 642-+20.9° 0.9740.02% 514+47.0%
2.0 531£71.5° 0.97+0.01% 400-+48.7° 635-+48.0° 0.9540.02¢ 5024+60.0%
2.5 549-+100,2° 0.94+0.05° 357420.0¢ 708420.3% 0.98+0.01* 578473.6%
3.0 550+ 164.1° 0.96+0.02° 440+13.4% 69641310 0.91+0.03¢ 5154105.2%

T RS R T8 R 22 5 3 (P<<0.05)

2.2.2 ARB O SEXTCEON K [ B R R R TR
X R B 1 5 ) L PR ) R 3% g R g R
AR E TR EA SR T, %5 A
EMEIN ELE LS GRE. Z Tk W TR E &M
(121 °C .30 min) 4k HJ5 A9 FH 20 . 3 5 P& L R
WS B 45 d A 2R AR AE 500~ 850 ¢ i FEl
AR Al L T EL7E — 2660 3 4% P e BN 4 K WA A SR AT
(I <72 s, B 2% 1 9] 1) 2 19 05 MG P 0 4K 0 M B
B2 P 26 e it i LA TR S D R A O R K A
A5 B vb ) SRR A 3 K T o TR R A R
Fk o B BT PO N 2 5T L B R i 22 1R B B BE A 22 L
B X IS 00 445 2R F) A A G 22 O R il TR E

We 5 52 BRI . 7 8 1R G T 45 10 T I R T 336 88 e JL P
SRR & AT BRI AR L R A AT IR
£a 8 ke N o 7 N R VAT O R L 7 N e g
M 10 K FF 4 28 i s R R AE 30 d LLJE R R B 42
7 (P<0.05) .35 %] 1 000 g LA b s {4548 A2 Bl 14 28
FEAERE 3 A~ F G I3 B AR T 3K 3] 1 800~2 000 g, 4R
P SCHRE ST G L IR E A NaCl(0.1 mol/L) Bl i & %
R 1 X R R O R R B IR U o R R 1 AL T RE 2
B S R R A VL TR . 2 SRS
A AR B 0 AR Ak IV B EE 400~ 900 i [ P9 AR b,
43 BN 1 b o AR 22 A O R R e T AR P R
959 1 i 38 B
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%5 121 CHE 0 min MEARENE T A EEMESEEHRAEL
Table 5 Result of texture analysis of boiled egg and turtle source egg pasteurized at 121 “C for 30 min
HAEE E
IR ] /d
R /g o EL I 1 MR/ g Pk NEL g

5 517+66.6° 0.96-0.04% 9414291.2% 5604 28.9¢ 1.0840.16* 460+31.6°
10 587488.7" 0.97+0.04% 8714+183.1* 5254147.1¢ 0.93+0.07% 493+49.6°
15 8094228.1 0.97+0.02% 6444183.4% 750+£121.2° 1.0440.03" 6574+57.3%
20 569+64.4° 0.95+0.04° 429£68.4" 711+81.2° 0.97+£0.02° 566+£68.4
25 836+149.2° 0.98-£0.02% 674+120.42 697+207.4%  1.0040.02* 55541491
30 7494103.4% 0.98+0.01% 610+78.8% 787+133.2° 0.96+0.03% 598+103.2%
35 608+134.1 1.54+0.62" 774+308.3 10324167.47 1.0040.01* 823+126.3%
40 6714164.2% 1.2240.50% 639485.6%" 1091+92.2° 1.0740.05* 595471.2%
45 843+151.2° 0.97+0.05° 6914137.1% 996+62.2% 1.1340.19* 535+125.2%

T SRR 58 3275 22 5 i 3% (P<<0.05) .

F6HNAT L5t 126 ‘CHAH 15 min Jg HEEMEHT
I 2 7E IV 0 ) PN 00 A S Al OB R AR R L WS R
E"J@?J(Iﬂgiﬁﬁﬁ‘dﬁ%aﬂ7j(+ﬁtﬂ%%2’§<l mL, 3R B AR
MRBETRE T 5 °C L B Ak B (A 968 20 J5 358 B ) e 46 A 2 O

F 7 EE Y R A T 45 2R 5 3 5 240 R I TE 650~
950 g FWE N AL LR FFAE 1.00 A4y, MELIR 1 7E 650 ~
850 YL HI NAZ Ak, T X T &I A R B IR g 45 d
53 P EC R s TG R L IR A HE R TE 600~800 g
PRI 7K 12 5 R 3 WD 8 A 5% T R R X T R B 2 AR A
BEA — VB AR T R — 25 A R i ) R 0 4 E
EWETE 12 DA m ™ R . 5 aREMLL,
B A A WA R 1.00 Eﬁyfﬂﬂﬂﬂg‘fiﬁ{ﬁfﬁﬁ,ﬁf
RE AR T IR R 5 CCEUR T I ) 40 o ke 1 172,

FRGN F 252 I ] ) S R AT L A R T B IS K A I AR

2 PR Tl b % A S ™ b AT R TR TR A B A
ALAT R 22, XGHEAT T 55 — HARIR K B E] (116 °C L 90 min)
RIA RIS, Z 5 R H#HAT T 45 d k. Eixd T
R IAT B B R T AT K IS R R AR B
FIFBERE N KR FFIREE . 75 T A& E M H A
45 d BT R AL B dE . R 7 R B M B R R
TE 500~900 g 3 [ N 28 b, T (<0 25 B R 45 AE 400 ~
750 g B R RS 5 R 6 i g AR 2, 150 W] 7E [ IR B
R o A 1Sy | 2 Y TR ACT WS R g - BB DG e =
PR ON N A IS s - N Tl - R R SR LR/ o
] 4 55 14 5 PELOER P [ A DR 45 135 2K P . % & F] 90 min
A IR T EAE M 7R Tk I BARIZ ST RS A

£6 126 CRE 5 min WAEENEFT N EAMBH AN RHRTL
Table 6 Result of texture analysis of boiled egg and turtle source egg pasteurized at 126 °C for 15 min
— MR itk

R/ g v MEL I 14 /g e MEL I 4
5 679+92.3" 0.99+0.02% 667+£77.0" 600+72.5" 1.0640.17* 523+108.4%
10 845£70.4 0.9840.01¢ 673£78.0" 652£97.2: 0.98+£0.01*  52568.6"
15 691+77.3> 1.1940.632 786440.1%" 807£77.5° 2.2540.79" 772456.3
20 694-+80.0° 1.2940.69* 757+£37.6% 780+460.07 0.98+0.01* 619+45.0"
25 793+63.5° 0.97+0.01% 635+82.5% 733468.8% 0.98+0.01* 589+54.0"
30 742480.6" 0.97+0.03% 698+£68.5% 612488.8" 1.3540.70* 6464+219.1%"
35 703485.7b 0.96+0.01% 766£77.2% 7154£93.3% 1.3340.22* 795454.6*
40 861488.5%" 1.034+0.02¢ 842478.5% 767+62.0* 1.17+0.33% 724+66.9°
45 903443.7% 0.9940.11* 852+83.1* 650473.9" 1.03+0.08® 469+56.5¢

T A ) 7 B R 25 5 8 3 (P<C0.05) ,
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Table 7 Result of texture analysis of turtle source egg pasteurized at 116 ‘C for 90 min
HAEE E
IR ] /d
R /g o EL I 1 MR/ g Pk NEL g
5 668+44.,9% 1.0940.11* 614-+25.3" 693+ 48.2% 0.99+0.01* 557+£61.0%
10 759+90.1% 1.0540.06* 665+92.3% 701468.8% 0.97+0.01* 559+51.8b¢
15 622+20.3" 1.1240.23 599+ 88.6% 7204127.2% 1.0540.07* 742+452.3%
20 772+122.3% 0.9340.06% 721422.47 718+82.0° 0.98+0.02* 559465.0b¢
25 853+103.0° 0.92-+0.08% 789-+100.1° 706+ 34.8° 1.0040.04* 586+29.5°
30 691+77.9% 0.97£0.03% 521433.8¢ 470£57.1° 1.0140.03* 602+22.7"
35 8424142.2% 1.0640.22 733466.2%" 476-+40.5° 0.98+0.02% 499414.1¢
40 830188.6" 0.924+0.06°  611+£77.4 490447.1° 1.0640.05° 640+ 28.5"
45 636+102.3% 1.0340.052 823+£125.0° 623+87.3% 1.0940.072 5934+18.5°

T RIS AR T 5 6 R 25 5 18 35 (P<C0.05)
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