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Abstract: To improve the nutritional and processing characteristics of traditional mud carp surimi-based products, the effects
of egg white supplementation (0~50 wt.%) on the nutritional quality and functional properties of mixed protein slurry systems
composed of mud carp surimi and egg white were systematically investigated. Protein nutritional quality was evaluated using the
FAO/WHO reference pattern and the whole-egg model, incorporating chemical score, amino acid score, essential amino acid index,
and biological value. Processing characteristics were analyzed using rotational rheometry, texture analysis, and Fourier-transform
infrared spectroscopy to assess rheological behavior, gel properties, and foaming performance. The results showed that egg white
supplementation significantly improved amino acid composition. Under the FAO/WHO reference pattern, the ratio coefficient of
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sulfur-containing amino acids increased from 0.84 to 1.25 (P<0.05), while under the whole-egg model it increased from 0.69 to

1.04 (P<0.05). The biological value increased from 90.19 to 95.45 (P<0.05). In terms of functional properties, supplementation

with 40 wt.% egg white elevated foaming capacity from 13.80% to 47.00% (P<0.05), while foam stability remained at 93.62%

after 60 min (P<0.05). The highest gel strength, 31.15 g-cm (P<0.05), was also achieved at an egg white supplementation

level of 40 wt.%. Overall, supplementation with 40 wt.% egg white markedly enhanced both the nutritional value and processing

characteristics of mud carp surimi slurry through amino acid complementation and synergistic protein interactions. These results

identify this formulation as an optimal composition for achieving balanced nutritional quality and functional performance, and

provide theoretical support for the industrial optimization of traditional composite protein products, such as wrinkled fish curd, and

the development of novel high-nutrition surimi-based products.
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x1 BEBFRNEWEGEAEREEBRERIZME (9/1009g)
Table 1 The influence of egg white addition on the amino acid composition of mud carp slurry (g/100 g)
FURERLL R X R E (Wt %)

0 10 20 30 40 50
FABEFE (TAA) 16.12£0.89" 19.79+1.02° 23.47+1.14" 27.14+1.27° 30.82+1.39" 34.50 +1.52°
XE BB (EAA) 6.24+032"  7.65£037° 9.06+0.43" 10.47+0.48 11.88+0.53° 13.30%0.59"
T RAB (NEAA)  9.88+0.58" 12.14+0.65 14.41+0.72° 16.67=0.79° 18.94+0.86" 21.20+0.93"
EAA/TAA (%) 38.72+£0.23" 38.66+0.18" 38.62+0.14° 38.58+0.12° 38.56+0.11" 38.54%0.10°
EAA/NEAA (%) 63.20+0.62° 63.03+0.47" 62.91+0.38 62.82+0.32" 62.76+0.29" 62.71+0.27"

E: RARAWINEFEERFEARE £F (P<0.05), TH.
% 2 BEFRINMEXNHEENERISIERITS (AAS) KRG
Table 2 The influence of egg white addition on the Amino Acid Score (AAS) of mud carp slurry
X - R E (Wt %)
% AR

0 10 20 30 40 50
Fm AR 121.01 £0.63" 120.76 £ 0.26" 120.59 +0.03" 120.46 £0.19" 120.37 £0.33" 120.29 + 0.44°
7R 121.44+0.34° 11931 £0.37° 117.84+0.39° 116.78 +0.42° 115.97 +0.44° 115.33 +0.45°
P RN 183.97 £4.08" 171.37+3.20° 162.72+2.64° 156.42+227" 151.63+2.00° 147.85 % 1.80°
BRI+ FILEAF 107.97+524" 131.37+429° 147.44+372° 159.15+3.37° 168.07+3.14" 175.09 298"
KRR+ BARF 13540 £2.18" 139.72£220° 142.68 £2.23% 144.84 +2.26™ 146.48 £2.29™ 147.78 +2.32°

119.52 £3.58" 120.32£3.20" 120.86+2.94" 121.26£2.76" 121.57+2.62" 121.81 £2.51"

109.24  1.11° 111.79 £0.94° 113.54 £0.81° 114.81 +0.72* 115.79 +0.66™ 116.55+0.61°

* 3 BEFHFIMENEEAERAUFTS (CS) KN
Table 3 The influence of egg white addition on the Chemical Score (CS) of mud carp slurry

X A E (Wt %)

56 FIRER
0 10 20 30 40 50

F 7R 0.90 £0.00°  0.89+0.00° 0.89+0.00° 0.89%0.00" 0.89%0.00'  0.89 %0.00°
TR 0.99+0.00° 0.97=0.00° 0.96%0.00° 095=0.00° 0.94+0.00° 0.94+0.00°
AR 145£0.03°  1.35£0.03° 128+0.02° 1.23+0.02° 1.19+0.02° 1.16+0.01°
FRAB + FMEAH 066003 081003  091£0.02° 098+0.02° 1.03£0.02°  1.08+0.02°
KRR+ A 087+0.01°  090+0.01° 092£0.01™ 093+0.01° 0.95+0.01" 0.95£0.01°
TR 1.02£0.03°  1.02+0.03°  1.03+0.03*  1.03+0.02"° 1.03+0.02"  1.04+0.02"

4 R B 0.83+£0.01° 0.85+0.01° 086+0.01° 0.87%0.01" 088+0.01" 0.88+0.01"

* 4 BEFHMENZENERLESEBRIEL (EAAI) MEMH (BV) HWEM
Table 4 The influence of egg white addition on the Essential Amino Acid Index (EAAI) and Biological Value (BV) of mud carp slurry

X - A /(Wt.%)
0 10 20 30 40 50
EAAI 93.47+033°  9573+026°  96.99+024°  97.77+024°  9830+0.25"  98.68+0.26"
BV 90.19+0.36°  92.65+0.28'  94.02+026°  9487+026°  9545+027°  95.86%0.28"
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X R IE RN IS B BRI T, (Hd B
IAT BEREIR IR A . MiTE AR A AGE TN, RER
TN fig 11 ) BE S B R IR 2H R RF i FRAR AR S . AR
A HEM RC HH 0.69 $#27F % 1.08 (P<<0.05), SRC &
FRafhtl, XATREMR M TEGEAS S EN T
R JE NP R R LB - A XUE AR
SR S b — S A S T, AAS. IVPD Al
PDCAAS NI/ TR SEAMBI G B EAZ
(6], SEELER B EAMER, RBSUEE A R A
BERRSE (1038 77, R B VR I m AR R At TR
Bk,

% 5 BEREBENMENZE NEREFAO/WHORN L TEER L ERBFNSERILERESHHIT
Table S The influence of egg white addition on the Amino Acid Ratio Coefficient (RC) and the Score of Amino Acid Ratio Coefficient (SRC)

of mud carp slurry under the FAO/WHO model spectrum

X it A F (Wt Y%)
PR3
0 10 20 30 40 50
Ft 5T AR 0.94+0.01°  0.92+0.01°  091+0.00° 0.90%0.00° 0.90*0.00°  0.89%0.00°
TR 0.95+0.00°  0.91+0.00° 0.89+0.00° 0.88+0.00° 0.86%0.00°  0.85%0.00"
AR 143£0.03°  1.31£0.02° 123£0.02° 1.17+0.02° 1.13+0.01° 1.10+0.01"
ERE + FLEAF 084004 1.01£0.03  1.11+0.02"  1.19£0.02° 1.25%0.02°  1.30=0.02°
KARB + A 1.05+001°  1.07+0.01"° 1.08+0.01° 1.09+£0.01° 1.09£0.01° 1.09%0.01°
BRI 0.93+0.03*  0.92+0.03°  091+0.03  091+0.02" 091+0.02°  0.90+0.02°
2R BR 0.85+0.01° 0.86+0.01" 0.86+0.01° 0.86+0.01° 0.86+0.01"  0.86%0.01°
SRC 79.55+1.14° 84.53+0.94" 8583+0.96" 8541+0.97" 84.40+0.94" 83.26+091

*® 6 BWERBFRAMEBVNZEARFELVERXE TERERILERENSERILERE S W
Table 6 The influence of egg white addition on the Amino Acid Ratio Coefficient (RC) and the Score of Amino Acid Ratio Coefficient (SRC)

of mud carp slurry under the whole egg model spectrum

B A E (Wt %)
5o BALER
0 10 20 30 40 50
57 2B 0.93+0.01°  0.92+0.00° 0.91£0.00° 091+0.00° 0.90+0.00° 0.90=0.00°
FRB 1.03£0.00°  1.00£0.00° 0.98+0.00° 0.97+0.00° 0.96%0.00° 0.95+0.00"
HRIR 1.51£0.03° 1.39£0.02° 1.31+0.02° 125+0.02° 121£0.01° 1.17+0.01
ERBR + FRER 0.69+0.03° 0.83£0.03°  093+0.02°  0.99+£0.02° 1.04+0.02° 1.08+0.02°
KRR +BAE 091001 093001  0.94£0.01° 095+0.01" 096+0.01° 0.96%0.01"
PR 1.06 £0.03°  1.06£0.03*  1.05+0.03"  1.05+0.03* 1.05£0.03*  1.05+0.02°
SRR R 0.86£0.01° 0.87£0.01" 0.88+0.01" 0.88+0.01° 0.89+0.01°  0.89£0.01°
SRC 7451128 81.27+093" 8531+0.69° 87.67*0.49" 88.94+0.32" 89.51£0.19°
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Fig.1 The influence of the addition of egg white on the protein
and moisture contents of mud carp slurry
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Fig.2 The influence of the addition of egg white on the water-

holding capacity and cooking yield of mud carp slurry
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(RO I SR AN . 7E B ARRR T THT, a* {H N —1.44 [%
& -2.56 RPLEL - &4l L gty mmts, whES
BRERMBEANA R, EEATNAEASMARAE,
Pk 7t BEIRA 4L % 5y b* (N 4.22 T+ & 5.79 R
Gl e N b N A= P e R Y S A IR N
AR B . WAETE 83.12~83.90 VU [ & Bl 56 Tt /5 B&
(55 9% 5. Srisai 25 HIF 58 & BT N XS 25 375 X6 £ 1 £
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Table 7 The influence of the addition of egg white on the colour difference and whiteness of mud carp slurry

EERAE

2 B A F (Wt %)

10 30 40 50
L* 83.73+0.40° 83.82+0.24° 84.09£0.30° 84.64+027" 85.02+0.31" 85.17+0.24"
a* -1.44£0.10" -1.78£0.07° -1.81£0.10" —2.10£0.10° —2.34+0.08" —2.56%0.19°
b* 422+0.16° 425+022° 437+0.17° 475+023 540%0.07° 5.79%027
w 83.12+0.35" 83.18+0.26° 83.40 £0.30" 83.78 £0.23" 83.90 £0.27" 83.87%0.19°
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Fig.3 The influence of the addition of egg white on the foaming

property (a) and foam stability (b) of mud carp slurry
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Fig.4 The influence of the addition of egg white on the static

rheological properties of mud carp slurry
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Fig.5 The influence of the addition of egg white on the dynamic rheological properties of mud carp slurry
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Table 8 The influence of the addition of egg white on the gel strength of mud carp slurry

3ty i A0 F (Wt.%)
R A
0 10 20 30 40 50
B /g 4721£1.69° 60.36+1.93 79.42+3.18 88.38+3.33° 9537+3.69° 8530+ 1.28°
BT PE B fom 032£0.03  032+0.02° 032%0.04  035+0.01° 033£0.04  0.32+0.04°
B (gem) 1494+ 1.12° 1946+ 1.64° 2549+3.68° 30.67+1.66° 31.15+4.82° 2729+327
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Fig.6 The influence of the addition of egg white on the secondary

structure of protein in mud carp slurry
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