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Abstract: To investigate the effect of functional oils (camellia oil, soybean oil, fish oil) and chopping time on the quality of Alaskan
pollock surimi gel, the physical and chemical indices, including microstructure, textural properties, moisture status, and protein structure were
evaluated in conjunction with the flavor profile.The findings revealed that optimal physicochemical characteristics were exhibited by surimi gel
with a chopping time of 4 minutes. However, the protein secondary structure and flavor characteristics of the surimi gel were not significantly
affected by variations in chopping time (P>0.05). With the same chopping time, the incorporation of functional oils significantly improved the
quality of surimi gel (P<0.05), the whiteness and water holding capacity of oil-surimi group were increased by 16.15% and 5.44%, respectively,
compared to control group. Additionally, the inclusion of oils resulted in a reduction of in the a-helix structure being reduced and the S-sheet
structure of the surimi gel proteins, fostering hydrophobic interactions and disulfide bond cross-linking, which contributed to the formation of a
denser gel network. Furthermore, gas chromatography-ion mobility spectrometry (GC-IMS) indicated that the types and concentrations of
volatile compounds were altered by functional oils, thereby enriching the overall flavor profile. In conclusion, the quality of surimi gels can be
effectively improved through the addition of functional oils and the control of chopping time. The findings have provided a theoretical basis for
the development and application of functional oils in surimi gel products.
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Fig.1 Effects of different functional oils and chopping time on optical microscope image (A), oil droplet size (B), whiteness (C), and
water holding capacity (D) of surimi gel
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Table 1 Effects of different functional oils and chopping time on TPA and gel strength of surimi gel

20 5] /g ofL o e BEI3% % /(N-cm)
C2 1003.97+75.88¢ 718.12+49.96¢ 775.55+40.90¢ 39.31+1.45¢
C4 1053.05+42.77¢ 755.19+£32.93¢ 824.384+42.88¢ 43.36+2.834
C6 1048.09+38.44¢ 736.99+£92.03¢ 813.19+48.10¢ 42.78+2.724
T2 1404.33+64.33®>  984.45+22.79* 982.56+38.9% 48.95+2.00b
T4 1434.77469.58  1019.77+58.63*  1090.70+£49.552 55.01+3.122
T6 1421.36+48.232  1005.45+31.29*  1083.70+38.80% 52.87+2 .48®
S2 1321.59+58.63%¢  969.70+40.11*°  1031.96+53.52% 49.70+3.57°
S4 1395.384+62.38  986.54+47.18*  1035.73+£36.90P 51.11+£4.55b¢
S6 1347.77+£83.22  980.36+85.55% 1026.86+66.00¢ 47.75£3.16°
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Table 2 Fatty acid composition of different functional oils (%)

WA AeRISERAS S EREAREBREE 3 RMOARGRASE

L o 9.00 79.50 11.50
X 2ih 14.20 29.40 56.30
#ih <30.00 / >80.30

T AMEIE A T RAAL,
23 B A A

FHEUT 1 H HH RIS, & 0 SO ) T ST st 18] m] LA AT e BE IS P 7K 43 2 AT (RS20, p B 2 Wi, f R A
FEMAE 0~10 000 ms [R5 FE YA H 3 ANt FR0E, 2300108 T 456 7K (1~10ms) « T A% iRENIK (10~150 ms)
FTos HEIZK (150~10 000 ms) P71, o BRI ATT o (I LA 23 R Pars Paas Pase ANZhIRLBN/KAE (1 BEBRAL K 73tk
A G5 E SAL, A BER R K E B UIAN DG . A ELXTIRAL, RN Th BT g 4UAS B iR sl K B B B PRI
(P<0.05) o BEBTHEET T8I0, Po WETHIAR LU RE R RIS K5 vk D (i, R G sk i & & A
T BRI 4 min B, AN G RsK e b5 s, 2 BH i f BEEE R B SRR KRR ), X FIRRE
IKPEBERTHERT ] (1A A A — B INnThRetEmigfs, BRIP4 A K EREEE R R4 (P<0.05) , 7]
RE A R I I 7 BRI AT B L rh R0 B AR f BE AR 3R, I8l 1 BERE Ky e, S
BEBEEIS /K A (IR AR RE /7, 33 3G 56k i BRI IR R /K 1 B 128290

Ty
(A) ¥ (B) , Er,

g
KELLH (%)

' L
) ; 10 100 IOI(]O 10000 3 2 T4 To S2 S84 S6 F2 F4 Fé

S (ms) 215

[ 2 REThEEM hAs ST B X & BEE AR 7K 53 53 F R R0

Fig.2 Effects of different functional oils and chopping time on water distribution of surimi gel
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Fig.3 Effects of different functional oils and chopping time on secondary structure of surimi gel protein
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