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Effect of y-Oryzanol+p-Sitosterol-based Oleogels on the Gel
and Digestive Properties of Nemipterus virgatus Surimi
WANG Zixin', TAN Miaomiao', CHEN Jingxin', LI Xuepeng', LI Jianrong"*, MI Hongbo""
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Products Processing, National & Local Joint Engineering Research Center of Storage, Processing and Safety Control
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2.Collaborative Innovation Center of Seafood Deep Processing, Dalian Polytechnic University, Dalian 116034, China)

Abstract: In order to investigate the effect of y-oryzanol+f-sitosterol-based oleogels on gel and in vitro digestive character-
istics of surimi, oleogels were prepared using different unsaturated vegetable oils (soybean oil, sesame oil, corn oil, flaxseed
oil, camellia oil) and y-oryzanol+f-sitosterol. The effects of different vegetable oils and oleogels on gel strength, water
holding capacity, in vitro protein digestibility and antioxidant capacity of surimi were compared. The results showed that
the addition of vegetable oil reduced the gel strength, water holding capacity and in vitro digestibility of surimi, and
increased the particle size of in vitro digestion products. However, the strength, water holding capacity and antioxidant

capacity of surimi gel added with oleogels significantly increased compared to the corresponding vegetable oil group. In
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addition, the addition of oleogels could promote the formation of a more compact and uniform gel network structure, reduce

the binding site of myofibrillar protein and protease, and decrease the protein digestion. Among them, the strength and

digestibility of surimi gel added with flaxseed oil-based oleogels were the highest, which were 3936.067 g-mm and 75.89%,

respectively. The digestive fluid also contained more beneficial fatty acids to human body, such as a-linolenic acid, EPA,

DHA. Therefore, the flaxseed oil gelatinized using y-oryzanol+/j-sitosterol can be added to surimi to improve the gel quality

and enhance nutritional value of surimi products.
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Fig.3 Effects of vegetable oils and oleogels on the in vitro
digestibility (a) and particle size (b) of surimi gels
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BEBSIMZE RS DPPH [ Hh LI B R  2  TAH I A
P N2 (4 (P<0.05) o BERSIH T p-24EZE 1019
FRIENT 5 A IO B RE IS, RS RAE R
F 3, HLp-25 2 220 07 22 (19 0 7K P 2 S 1 I e
2%, (=95 DPPH [ 341942 fm>40, 22
LEFEAE S BRAE ) £ B I A AT e v SRR A Y
e, 4 DPPH H H SIS FREE T . AEEERSTHZA
o, BEE AR A RN 38 0, DPPH [ FH 375 BR
SRR, KRG BRI DPPH H
FNE G R IAR, S 36.97%, SV REAFBE R T 2H e 8, R
40.21%, FEREETH . W RRAFEEIS T AT L LSS BE RS T 2.
Za] e FTEZE S (P>0.05) . X ] e SAIMA &
FEAEIPT R B AN IR G, oK SRR AL
ZRI R T RE S B 2 HENSVE IR DPPH H H3EnIHiia
TSy o
29 HYRBEREBRENTL

FE AT FIEE RS T X 0 BEBE AR S ME A = ¥ F
LSRRI FE M AN K] 5b fras . B inAs 4 am no £o
BEBEAARS NE AL = 0055 1 R IS PR R e T
F1£H(P<0.05), 3X AT BE- SAEMIMAS S AFAE DT AL
I3 K, ISP E AT B AT bR ARSI F
FEBO BNIIEE I I 0 BEEE AR S M AL = R A
Fh L3R A R 2 T as A R B, B AR T 2H (P<
0.05) . y-#54E 2 MY BT BRI 3L A1 1) 19 345 3 Fn L 4
1A R BEASIE iR 19 F Fl 3, JTRELE A sha bt 2
Hr [ A aE L s, T B P b T EH ),
B AR T AN RIEE (R385 0, 28 1 PR B e AR 2
TREREER . OISR SR BRI, LS ZH g
¥2 A thILIE BRI AL, HAh UL 2> [T 2 2%
F(P>0.05). ¥ A HIEMKETE A B2, ARSI
PR X HYE B AE 1 nT REASSR, HLRH & AT FIRE Al 34 i,
FEYIR P A RN R IR B8 25 5 & A= S Ak, AE Gt 4
LA S EANR B 8, X L= T G Ptk
AR BRIE I B sety
2.10 EUFMISEFEREDNTKR

BRE IR e F 2 R iR I & . 5k
FAIEFR M S R O HEF T, AR i AN
JRE Xt £ BE B ARG M Ak ™ 4k 25 38 i T 5 i)
WK 5c Fim. MM RIERE FiR IR 1 E T8 1
21, FEARSMEALIHE A B b, AR v v (R RS T 0T
SIREENE AL T, 3 BT T A AR R A Y iR
THALR PR T IR IR AE F15% . USINEEIRe 1 i) £a 58
BES T A=) PR S 38 D o 25 v AR N, A S
YL FNZS FAZH(P<0.05) , 3X ] AEJ=: PN Ay £eask 28 P il ity
Y, B b i) p-r e R AR 2 T WUR L4 1Y
TS, SR HAA BB R T A LR sk Il
ASHT AT RS TR JE S K, S50k, p-4F (5 e
I -5 4 22 ¥ HLAT PUs A ns P, T ss s Ak = 1
BRES TR )T, BB AN AR A28 i, f0 5858
ARG N A= Pk s 1A It D 2T 5



<112 - B Tk B4 2026 4 9 A
2.11 HURTERERSE0TL FIPGIITR, ARA J& w-6 Z A HINSITIR, BAHS .

BRI SRS MERITE AL S, THALIR P B DT
WS B ANER 2 P o U IARL A2 vl RIS SIS v 1) £ 58
BERARSNE AR P FIAB TR & Eisisb, AN FIRRT
RS ET . TS AT IS R IR v 2, Bk
LI L PRI RN 5 A v 7 0 R AR S NS AL R S
HEZ MR . TERRNR . RR=CIHRFNV MR . BRINIE
RRATTH () £ BEEE IR AA S M A 8 A 88 e I P 5
15 . FEHEHA . a-\VBRIR . A4 PUJ7HR (Arachidonic acid,
ARA) . 1R TR (Eicosapentaenoic acid, EPA) .
T RN TR B E (Docosahexaenoic acid, DHA),
B ERER o P, o-W KRR N -3 2N

PTG NPT MR SE DI BEN . EPA FIl DHA J& P
YR -3 ZAMEFIIENINR, BEASIR /1S PESAE |
FEEAR Cr LA IKURSE | IR 22 SR GEpg it s
il 2 S HBR IR i i) £ BEBE AR S M A 5 A %8
2GR . S A GRS — R AR RIS TR,
A RF RIS, 23T mii - R R 2 IE
[ P2, B8ty oA A R A P IS, AP v 9 BE R A 1
AELET AR S, R — 28 B IO A 5005 B XU S
SR U, SV JRROFF Il A FLBE IS il 21 I 5 3 -3 Fl o-
6 Z AR AR W IR HLRz R o I, X AR
AH

T2 OFEBERRINE AL TR R L AN 5 i (%)
Table 2 Composition and content of fatty acids in vivo digestion products of surimi gels (%)
JE—— s 7Rl BRI

KEM ZR Fokul BRI ILZsh RGIh ZRRh BRI SRR i

FER(C10:0) 0.000  0.000  0.000  0.000 1.244 0.000  0.000  0.000  0.000 0.459 0.000
TR (C11:0) 0.000  0.029  0.024  0.026 0.040 0.043 0.029  0.025  0.028 0.037 0.037
AkERR(C12:0) 0.117  0.120  0.121  0.111 0.226 0.135 0.124  0.125  0.124 0.196 0.145

T =2 (C13:0) 0.134  0.127  0.136  0.132 0.231 0.132 0.126  0.126  0.127 0.191 0.141

A 3R (C14:0) 3.090 2454 2554 2396 4747 2764 2762 2748 2.694 4332 2722

| LR (C15:0) 1.066  0.854  0.897  0.886 1.797 1.001 1.063 1014 0915 1.457 0.936
FEMARR (C16:0) 26257 0.000 0266  0.000 0.000 0.000 0286  0.000  0.000 0.000 0.289
Ptz (C16:1) 3217 0107 0118 5341 5.385 0.119 0127 2849 0.116 0.189 0.132
LRk (C17:0) 0.888  0.808  0.807  0.773 1.601 0.789  0.887 0819  0.812 1.297 0.848
Tz (C18:0) 13.579 11708 11592 9266  21.980  10.169 11410 11.637  9.583 16.666  10.543
MR (C18:1n9t) 20689 36951 41440 33.679  7.291 60.829  36.717 39.719 35286  30.812  59.012
MR (C18:1n9¢) 0.074 0352 0.041  0.039 0.106 0.000  0.019  0.051  0.449 0.022 0.045
TR (C18:2n6¢) 5.144 32.642 27576 33765 25870 8835  31.521 25711 35204  20.164  9.377
o-TEJBRFR (C18:3n3) 0.104  0.123  0.142  0.131 0.283 0.142 0.144  0.146  0.142 0.239 0.159
TR =R (C20:3n6) 0514 0528  0.665 0523 1.863 0.953 0.000 0571  0.562 1322 0.108
TR =R (C20:3n3) 0.000  0.000  0.000  0.000 0.150 0.000  0.029  0.000  0.000 0.150 0.035
AELE PO R ARA(C20:4n6) 2718 2172 2327 2183 4563 2319 2481 2395 2365 3.808 2.580
ZABRFAMREPA(C20:503) 5163 3460  3.704  3.404 7.441 3.751 3.924 3817  3.759 6.013 4.158
T —BRR(C21:0) 0.068  0.112  0.091  0.064 0.122 0.066  0.079 0075  0.065 0.096 0.070
AR (C22:0) 0211  0.000  0.000  0.000 0.000 0.000  0.000  0.000  0.000 0.000 0.000
FFER(C22:1n9) 0.063  0.000  0.193  0.000 0.000 0.000  0.166  0.120  0.000 0.000 0.066

T TRONIGTR T ERDHA(C22:6n3)  10.160 6917 7.364  6.903 14.285 7.444 7.671 7494 7393 11.780  7.965
T AR (C23:0) 0.038  0.068  0.060  0.000 0.122 0.068 0.086  0.063  0.047 0.097 0.078
AP (C24:0) 0.115 0223  0.181  0.189 0.387 0.352 0234 0242  0.260 0.318 0.308
T pusR—iE R (C24:1) 0.179  0.180  0.125  0.208 0.338 0.268 0.182 0251 0223 0.442 0.324
TR 45563 16503 16729 13.843 32497 15519  17.086 16.874 14.655  25.146  16.117
LN 33222 37590 41917 39267 13120 61216 37211 4299 36.074  31.465  59.579
ZAMFIRR IR 23.803 45.842 41778 46909  54.455  23.444 45770 40.134 49425 43476 24382
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