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Effects of Egg Gel Formation According to Mixing Ratio of Sugar Sources,
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Abstract

This study investigated the changes in textural characteristics that occurred by adding maltose syrup, dextrin, and
sucrose to whole egg gels, by assessing coagulation after cooling. It also examined the optimal NaCl and sucrose con-
centrations for whole egg gels sensory evaluations, and then studied how the addition of sucrose effected gel formation
and textural characteristics under optimal NaCl concentration. The additions of maltese syrup, dextrin, and sucrose, pre-
sented some color changes. The greater the addition of maltose syrup or dextrin, the lower the L, a, and b values of
the whole egg gel and whole egg liquid, and ultimately the color turned dark bluish green. With increasing additions of
sucrose, maltose syrup, and dextrin, the viscosity of the whole egg liquid increased slightly. In terms of the mechanical
texture characteristic of the gel, the texture was most elastic with the 0.8% addition of sucrose, and hardness decreased
by increasing the ratio of added sucrose. Increasing amounts of maltose syrup resulted in less hardness and SF. And for
dextrin, the SF increased up to 2.5 and then decreased, and hardness decreased with increasing amounts of dextrin. Based
on sensory evaluations, the 0.8% addition of NaCl was significantly preferred(p<0.05), in terms of salty taste. The overall
preference scores indicated that the whole egg gel made with 0.3% sucrose and the optimal NaCl concentration(0.8%)
was most preferred, and each sample was significant(p<0.05). Under the optimal 0.8% NaCl concentration increasing the
sucrose concentration resulted in a darker egg gel color, in terms the L value. SF, NF, and hardness, which are
mechanical texture parameters, were when 0.8% sucrose and the optimal NaCl concentration of 0.8% were added to
whole egg liquid, in preparing the whole egg gel.

Key words : Whole egg gel, whole egg liquid, SF(stress at failure), NF(strain at failure).
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Fig. 1. Schematic diagram for preparation of whole egg

gel.
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Table 1. Operating conditions of Rheometer

Measurement Condition
Instrument Sun Rheometer CR-2000
Sample height 20 mm
Sample width 20 mm
Pressure sensor rods No. 14
Chart speed 100 mm/min
Table speed 120 mm/min
Load cell 1 kg
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Table 2. Effects of sucrose, maltose, dextrin addition on the color of whole egg liquid and whole egg gel

Contents Whole egg liquid

Whole egg gel

(%) L a

L a b

00 66275247 —0.49"+0.04 18.10"°+0.78 81.61°+2.68 -4.90*+0.51 18.72°£0.85

03 65.76+0.55 -0.500.07 18.07+0.09 81.34%+3.99 -4.88%:0.34 18.57+0.74

0.5 65.75+1.42 -0.500.09 18.05+0.08 81.63°£0.98 -5.05%+0.52 18.94%+2.10

Sucrose 0.8 65.53+0.51 —0.48+0.04 18.03+0.66 81.62°+1.74 -5.08"+0.41 19.02%:1.89
1.0 65.44+1.55 -0.50+0.05 18.16+0.45 81.57°1.37 -5.12°£0.57 18.99°+0.77

13 65.38+0.61 ~0.45+0.04 18.00+0.54 81.24%+2.55 -5.04°+0.61 18.88%+1.42

00  6627°+2.89 —0.49™5+0.04 18.10™5+0.55 81.61%+1.89 -4.90*+0.42 18.72°+0.99

2.5 62.74+0.72 -1.00=0.09 17.12+0.54 81.98°+1.84 —5.23%£0.45 18.30™+0.44

5.0 61.58+2.42 -1.11+0.08 16.760.24 80.32°40.56 -5.34°+1.00 18.42°+0.31

ls\’ly;h:“ 7.5 60.63=1.38 ~1.17+0.09 16.46£0.23 79.72%2.48 —5.45%1.02 18474037
10.0 59.69+0.75 -1.26+0.20 16.13+0.57 79.51°£0.87 -5.50%+0.85 18.53°+0.45

12.5 58.67+0.60 -1.35+0.21 15.76£0.41 78.51+3.78 -5.46°+0.34 18.11°%+0.24

15.0 57.44+0.57 -1.47+0.35 15.30+0.37 77.445+0.64 -5.47°+0.84 17.74+0.09

00  6627°+1.71 -0.49"°+0.53 18.10™+0.61 81.61%+2.85 -4.90°£0.08 18.72°+0.52

25 62.07+2.89 -1.10£0.42 17.40+0.87 82.06%1.87 -4.93+0.07 18.71°+0.87

5.0 61.44+0.68 ~1.15£0.52 17.47+0.45 81.26°£0.94 -4.978:0.22 18.46%0.74

Dextrin 75 60.050.98 -0.76+0.32 18.06+0.25 80.21%+1.35 -4.94°+0.34 18.65%+0.52
10.0 60.86+0.57 -0.63£0.51 19.18+0.29 78.25'0.84 ~4.86%+0.45 19.04°£0.42

125 62.41+1.71 —0.45+0.12 20.08+0.36 76.51°+1.99 -4.74°£031 19.36°+0.36

15.0 62.20+2.64 -0.21£0.32 19.85+0.62 75.38°1.82 -4.49°40.33 19.01°+0.66

MeanstSD(#=5).

*"® Means with superscripts within a column are significantly different from p<.05 by Duncan's multiple range test.
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Table 3. Effects of sucrose, maltose, dextrin addition on the viscosity and texture of whole egg gel

Treatment Contents Viscosity(cp) Texture
(%) SF(g)” NF? Hardness
0.0 2.78"+0.42 74.12°+0.89 0.31°+0.04 3.57°540.03
03 2.66+0.03 72.00+0.57 0.34%+0.07 3.27+0.07
0.5 2.78+0.12 68.34:0.68 0.31%£0.04 3.27+0.01
Sucrose
0.8 2.66+0.55 81.00£0.71 0.37°£0.02 3374023
1.0 2.85+0.17 70.67+0.66 0.32°0.03 3.37£0.01
13 2.88+0.09 68.33+0.52 0.33"+0.06 3.16+0.09
0.0 2.78"°+0.15 81.00%1.21 0.31%0.03 3.57%0.30
25 2.79+0.74 75.67°+1.10 0.29%+0.04 3.37%40.52
5.0 2.84+0.37 75.33%+0.78 0.28"+0.03 337+0.33
Mj;"lf; 7.5 2.95:0.22 72.3340.91 0.27%£0.01 3.37°+0.08
10.0 3.01+0.08 60.67°+0.34 0.27°4+0.01 3.16™+0.01
12.5 3.09+0.12 60.00™£0.43 0.25%:0.04 3.06™+0.52
15.0 3.19+0.15 48.33+0.16 0.24°+0.03 2.45"+0.04
0.0 2.74%40.11 75.33%1.64 0.33%0.02 3.67°+0.09
25 2.97+0.21 94.00°+3.78 0.69°£0.01 2.04+0.17
5.0 3.89:£0.54 67.67°+2.22 0.63°£0.02 1.63%+0.31
Dextrin 75 4.87+0.53 52.00+2.12 0.50"+0.03 1.63°+0.22
10.0 5.93+0.08 36.00%+0.89 0.69°+0.17 0.71°£0.12
12,5 6.63+0.33 27.00%:0.71 0.67+°0.08 0.51%£0.04
15.0 8.27+0.35 21.00'£0.73 0.66"+0.07 0.41°0.03

Means=SD(n=5).

Y Stress at failure,  Strain at failure.

*f Means with supersctipts within a column are significantly different from p<.05 by Duncan's multiple range test.
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Table 4. Effects of sodium chloride and sucrose addition
on sensory evaluation of whole egg gel

NaCl and sucrose of concentration(%)
Treatment

0 03 05 08 1 1.3

Sensory ~ Salty  102° 44" 48 39" 80" 90"

parameters gweetness 82 73 62 80 89 76

*® Means with the same letter in Baker's statical table are not
significantly different(p<0.05).

Table 5. Effects of sucrose on sensory evaluation of whole
egg gel containing 0.8 % sodium chloride

Treat- 0.8% NaCl - sucrose concentration(%)

ment 0 03 0.5 0.8 1.0 13
Sensory ) ab 413 Sgab 71b 66ab 483
evaluation

** Means with the same letter in Baker's statical table are not sig-
nificantly different(p<0.05).
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Table 6. Effects of addition of sucrose on the color and texture of whole egg gel containing 0.8% sodium chloride

0.8% NaCl-sucrose addition(%o)

Treatment
0 03 0.5 0.8 1 13
L 82.17°+2.98 82.02%+3.11 81.36"£2.99 81.97°+0.87 81.12°+0.89 81.43°+1.12
Color  a -4.81°+0.45 —4.77°£0.42 -4.53"+0.55 -4.86"£0.12 -4.51°:0.32 -4.76"+0.33
b 17.56°+0.74 17.69°+0.81 17.24+0.54 17.82°+0.88 17.13%0.64 17.67%+0.65
SF” 147.00™+4.21 126.33+4.98 124.00+3.77 150.33+5.89 141.33+4.78 135.004.15
NF? 0.52°£0.09 0.49+0.02 0.47°+£0.01 0.53%£0.03 0.51°£0.03 0.51°"£0.02
Texare Hardness 429™+0.87 3.78+0.49 4.08+0.51 4394031 4.29+0.74 4.08+0.44
Viscosity 2.96™°+0.02 2.95+0.03 2.88+0.02 2.92+0.04 2.88+0.07 3.02+0.04

Means+SD(#=5).

D Stress at failure, ? Strain at failure.

*¢ . Means with superscripts within a row are significantly different from p<0.05 by Duncan's multiple range test.
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AFE & 4 e, NFIA sucrose H71ES @ A
J AololiA o2 ] Aol 7 YERdti(p<0.05). ©] ATR= Ha-
mid-Samimi ef al(1984)°] LFE T =ENA JEFNa)o|L}
ZEK)e] @2 dide] d 3 AL 262 ZAAAY
<+ RE.319 Woodard ef al(1986)2] & gel Aol Aol =
&7} vk Bast fARE 73] g1t 3k Kitaba-
take ef al(1989) % 45 0.9%7HK] A7 w) Axr) 2718}
ot 2 019 rode zradte A fARIE T

2 o

¥ A7 ABA sucrose, maltose syrup, dextring H7}
33 @2e] 4 54& Yol aal sen, 5l
F3td 229 HA NaCl F59 sucrosed] =& &
A% & HZ NaCl FEAA sucrose 717} 2289 gel 8
el PIAlE FEE Golr Tz} stk
1. Sucrose®| 7ol we} @A} D2 1, a, b 3
< 2 Aol & HeolA] ¢kgko™, maltose syrupT} dextrin
< 371 Bolle ArtEe] Bolds s Addy ¢
ZA L, a, b Fo] HA 7Hadd T Y2H Ue
oAtk
2. 71A1A textureol| A& sucrose 0.8% /IS wf F23)
ESWATE sucrose H7MEe] F7HESE Tha] A3
Ae AS & F AR eH, NFE FA] sucrose] 0.8 %
F7HE o g 2 3 Holz 9o} 7 vo) gl
© 23 JePIE sucrose H7FeE)S o & ql9ioh

Hardnesst sucrose 27} H]&o] oW k7t 714

A aas

L

t ©

[+

3
T, A7hgo] Bold 4 7o) BEA| 1 SFE @R 3]
2228191 © ™, hardnesst= maltose syrup®] 7} 8]go]
S7kehaA Zasta e RS 4 5 U NFE 9
o}2] maltose syrup2] H7}gko] Wold4E zzo| ok
AL F2A e & 5 AU Dextring H7}atA
e A 2] SFe 7ttt Al Ao
1, hardness9} NF:= dextrin®] 3 7}eko] Z7)ekr2
A st 22o] G IS & 5 YTk
3. @79 HEE sucrose, maltose syrup, dextrin®] 37}
Fol dalldrE ozhe] 712 Holxm YUt
4. Tt A71e A E-L 0.8% NaClS H713F 92
el Aure 7 Azt S9stsen, zH NaCl
T Aol oAl Apol 7} AU Thp<.05). XA
713 %ol M = & A NaCl %2 0.8%] 0.3%2] sucrose

s A Hoblol RAEBHHE

E A1 @200A M AETot 2 Aoz UE
stom, 2 Al57ke] foAQl Aol 7t A Thp<0.05).
5. 33 NaCl B% 0.8%0A] &gl MEE sucrose H7}
o] S7HEFE L 32 oF9A 1 Ui e, #H2 NaCl
0.8%°Y sucrose] HrIES 22|g 28 L, a, b 3t
o] Z} Alg AtelelA fe]AQl ApolE Yehlithp<
0.05). & NaCl 5% 0.8%9) 0.8% sucroseZ #7}3l
A z3 @245 9] SF, NF, hardnessol| A £ 271E U
BRI o, NFOlA] sucrose H718S gl A& A}
olofl f2]&Ql xto]7F Ul TH(p<0.05).
olde] A#Z XE A NaCl ¥ 0.8%°] 0.3%2]
sucroseE A7t A2 @R AAZHA Hiest 747
FE AR Y, 224 Az FHH 2AdS ¢+ 4
Atk
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