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Abstract: To improve the value of surimi products, the feasibility of adding soluble protein recovered from surimi rinse water to surimi
was explored. The amino acid composition, heavy-metal content,-and volatile-flavor compounds in the soluble proteins recovered by
flocculation from surimi wash-water were determined, and the nutritional value, safety, and flavor characteristics of the recovered proteins were
evaluated. Furthermore, the optimum amount of the recovered protein to be added was determined using whiteness and gel strength of surimi as
quality indicators. The results showed that the total amino acid content, the value of essential amino acids (EAA)/total amino acids (TAA), and
essential amino acid index (EAAIl)‘were 73.11%,; 43.95%, and 70.04%, respectively, showing a high nutritional value. The levels of heavy
metals (lead, cadmium, mercury, chromium, and arsenic) were lower than the allowable values of the national standard, showing a good food
safety profile. The samples were further analyzed by gas chromatography-mass spectrometry (GC-MS) and sensory analysis. The protein
recovered from surimi wash-water had an obvious fish-like flavor without an unpleasant odor. The gel properties of hairtail surimi were
improved by adding the recovered protein, and the optimum amount of supplementation was 3%. This study indicates that the soluble protein
recovered from surimi wash-water is safe and high in nutritional value, and addition of the recovered protein can enhance surimi whiteness and
improve its gel properties.
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Table 1 Amino acid composition of proteins recovered from

surimi wash-water

FOLBA AL 4F/(Q/100g) HIBAE  4F/(g/100 g)
FEE(Thr) .~ 3.3620.07 HZBR(Gly) 4444022

4 2B (Val) 4524013 R (Tyr) 2.3620.25
EE2B (Met)  25240.15 28 2 (His) 3.2640.17
SR E () 4463006  AHEAF(Arg)  3.2640.36
K AAE (Phe) 3.4440.17 2B (Ala) 4.9440.15

HRE (Lys) 5804012 5% HAB(EAA) 32.1340.15
ZRE (Leu) 803#0.22 RAAMEE(TAA) 73.1140.15
o AF st RARER
Y RE(Ser)  3.6840.15 40.9849,18
(NEAA)
RARF(Asp)  7.0220.09 EAA/TAA 43.9540.22
SEFE(GIU) 12024006  EAA/NEAA  78.4040.36

EARRSTPACE-§-X 8

* 2 W EBRSERRBRITMN

Table 2 Quality evaluation of the essential amino acids in recovered proteins

b F R BAT £ EREE/%  FAOMWHO A% /% AAS/% CS/%
F 2B (Thr) 33.58 40 47 83.95 71.45

247 2 & (Val) 45.22 50 66 90.44 68.52
&5 (Met) 25.19 35 57 71.97 4419
SR (le) 4455 70 54 63.64 82.50
K 7 2B+ B 2B (Phe+Tyr) 57.94 60 93 96.57 62.30
7 2 (Leu) 80.27 70 86 114.67 93.34
HAFR(Lys) 58.22 55 70 105.85 83.17
EAAI - - - 70.47

Er *A B TR EURER,
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Table 3 Heavy-metal content of the proteins recovered from

surimi wash-water
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Fig.1 Volatile-flavor analysis of the proteins recovered from

surimi wash-water
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Table 4 Volatile-flavor compounds in the proteins recovered from surimi wash-water

febthsrdk ARG EE min bt 4 AR KX ARAFAE ABXT A 1%
277 1- X Me-3-B% 1-penten-3-ol KEHEA 0.86
414 JRBE 1-pentanol 7 &5 0.10
4.20 R-2- R M -1 B cis-2-penten-1-ol 0.23
6.73 ETE 1-hexanol RA 1.42
9.07 LBz ethanol 0.15
9.41 1-5F H5-3-B2 1-octen-3-ol 0.34
9.76 2-THhTER 2-ethy hexanol BHEEA 0.59

R R 10.17 3-FHEETE isoamyl alcohol 1.92
10.38 INTEE cyclohexanol RA 0.54
10.99 FEB2 1-octyl alcohol 7% 20 bk RE ek 1.00
12.25 KBS benzyl alcohol A 0.85
12,59 REg n-decyl alcohol 0.24
13.02 2,7-F —t-1-B% 2,7-octadiene-1-ol 0.88
15.15 S 1-nonanol IR WA 0.62
23.20 N phenylethyl alcohol b fFF A BORA 2.72
2474 +—82 1-undecyl alcohol KIHRE 1.88

FEALE 8.21 %3 ethylbenzene FHAA 0.18
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8.28 REY Phenol 0.10
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4.86 T hexanrl H ek 2.95
TR
#ET
7.75 E S nonanal R, FH3E% 1.26
8.49 KB decanal YR 0.16
10.06 RF B benzaldehyde KR 1.50
11.26 +— undecanal HAEBIRA 1.48
14.70 ENas phenylacetaldehyde RfzFE4A 8.96
14.95 + =B dodecyl aldehyde HHR A 4.37
2.00 LB aceticacid 5.95
3.90 2-F A B 2-methylpropionic acid KRA 0.21
B o 6.11 FATER 3-methyl Butyr?c ac?d KR 1.40
6.37 2-FHTHE 2-methyl Butyric acid 1.29
7.25 ARER pentanoic acid 0.18
10.62 TER caproic acid 2.45
2.49 2.2-—F I M 2,2-dimethylpentane 0.86
3.98 4,4-=F HK-2- RN 4, 4-dimethyl-2-pentene 1.14
11.19 24-T =W 2,4-hexadiene 0.23
13.36 +=k% bihexyl 1.68
13.79 335-=ZFk-2-TH 3,3,5-trimethylhexene 1.08
e 15.48 +—k% undecane 16.28
16.82 1-F4 1-octene 2.54
17.03 1+ =M 1-dodecene 1.24
18.19 BRI decane 0.65
20.61 + a2k pentadecane 0.77
21.44 + ek n-tetradecane 0.80
24,66 +55% n-tetradecane 0.82
2.95 TS T R methyl isobutyl ketone 1.35
3.67 1-3R A HR-2- R BR 1-cyclopropyl-2-propanone 0.08
5.97 3-F B 3-octanone RAE 1.09
11.77 2,3-F A 2,3-octanedione BREA 2.66
R £ B 14.41 IR nonanone R, #& 1.44
17.17 2-F-FR 2-nonanone RAE 1.09
19.68 +—#" undecanone . RE. BA 0.59
21.52 2-+—8R 2- undecanone A RE. BHE 1.88
23.89 B acetophenone A=A 6.23
e 1.83 3‘?&% trimethylarrTine % ek 0.86
6.89 1- R n-Amylamine 1.00
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Table 5 Effect of adding varying amounts of recovered proteins on textural properties of surimi gel

BAEI% YA Fb1Elg wHrgifg FEg
0 1225.9242573°  170.1542.11° 47.0345.16 0.2240.02°
1 1141.84:4146.42°  140.61:411.41° 39.1342.22° 0.2840.02°
2 1309.514136.83°  181.42:15.62° 56.4247.16° 0.3120.02°
3 1663.124143.14°  240.56:+18.45 57.1642.18° 0.3040.01°
4 151345:126.45°  207.43+12.41° 43.2243 25" 0.2740.02°
5 1448.534146.22° 175.59+16.88" 43.9948.22° 0.250.02%

7 6 [ BRINE X & BRAAR R B A 2T
Table 6 Effect of adding varying amounts of recovered proteins

on the gel strength of surimi gel

&M WA FRWTFE B Imm  BAK5EZ /(g mm)
0 1255243.15°  14.91#.72°  1865.824113.66°
1 1245342.22°  14.26#4.83  1770.552110.32°
2 143.744545°  15.8242.24*  2263.61+103.44°
3 204.9844.37°  15484526°  3161.684106.75
4 161.9245.65%  155242.71%  2504,22+102.22°
5 148.854352°  155143.32°  2303.99:+111.22'
E: A5fR6F, BRI THRREFE (a. by cod. ed )

ATREREMER (p<0.05) .
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Fig.2 Effect of adding varying amounts of recovered proteins on
the whiteness and WHC of surimi gel
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