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W E: ATEHHEEZFERERTY, HESHEMERAS S IRFER, SO Ly BN Rk, e ke
SRIE. SR, B ISR, AE. KOREDNG. BA SR BORERK . RAMNEAER, B RS
YyFrUE (international dysphagia diet standardisation initiative, IDDSI) 2520 &5 3845, B 70 & 25 KK &) 3% 5 7 f f BE A A o
FRema . 25K, REFREK ST AN ARy f f BE PRI EE I SR A 649.91+64.35 g-mm . 35 [#K F 480.93+98.84 g'mm
(P<0.05); HAMHME, FEORBIMARITERE . G S BERK (P<0.05), B4R, TEEM 585.63+61.35N
MR E) 399.87+51.23 N, JR A E M 81.14+10.23 N B H] 50.16+7.13 N, PHIEE A 30.14+5.00 N [£{KF] 18.31£3.97 N; H
BEEBAEE (P>0.05); FFKMEMN 77.92%+0.73% &35 3N F) 81.92%+1.40% ( P<0.05), REKEIH BN 2
TIKKPRE AR, WmEASKNGES: HRIAMNEUEGERER, KRS KEERE 7 BER RNt mE
FABELR (P<0.05). SEAMMEIL, BI0REK S5 1 BRI WK S5 BN Bihs, A BEEE R LR S 4 52 1K a-
W2E 45 M B BN 47.12%1.09% S 2 B N B 52.74%+1.65% (P < 0.05), B-3TS 4 H& B M 25.67%+0.84% i 3 [ A% 5
20.99%+0.65% (P <0.05) . IDDSI £ 45 RS AN 6 90, REKTIMAN 5 . Behh, REKI L 6
ZREFERY, HAPBE. B, BRAEERMAEMEZEN (P<0.05), MkERMEWEEZERIK (P<0.05),
ARSI, IS & IR ZEREK S T LA S £ f0 BE (e e R I o BT T &5 S m) Dy i JBE S 2 A W T R B2
HERIRIE S S %,
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BT, ASCCURZFREAR R A B R, il /E—Fh
B AR BE R 38 I RE A SR B R TR £ BE R Ry
PRI, B ESRMEThREVE . B IRV B S S
B, FEZFERMW, I RN R,
B L 1t i A A PR SRR A 97 2 FEAL R R

1 MR5E%

1.1 #RFRA

Wik Mg, WHTHEZFEK=EnARAF,
F—80 C T-A7; LT EEATTEIRK, WEM A
YelATH, 4 °C UKFEREA &R IR, TTKOEE. R
AT, BFR_EM. BEAMN. BEA. A8y
NG, W E BB T AR R AR AR =
A AEZ AR ERAR:; NTHHRMAL
W AR, 77 B BRI AR A PR A .
1.2 FEUEEMEE

LHR-150 AEAb35 7546, Lilg—HERHARAR; SY-
5L BTSRRI, B AT DZ-500/28 HAE L,
PEREALEN A PR A7 ;. TA-XT Plus AL, Zi[E SMS
~F]; CR-400 8% 1it, H K Konica Minolta 3 Il 2 &) ;
Discovery HR-1 i %1%, Discovery HR-1 /A 7] ; Biofuge
stratos & N E B IE E O ML, 35 [E Thermo Fisher A &) ;
NMI20 (KA IEARAL T AL 5 B A% 40 A5 PR 2
F]; TRACE1300/1SQ 7000 < H & i Jii i Bk A% ,
Thermo Fisher Scientific /A 7] ; LabRAM HR Evolution $7
SR Y (RPED REAMRAF; S-4800 i H
%%, HZA Hitachil A#; UV-2550 4T WA 6t
Jeetl (L) AUERARAH .
1.3 Rk
1.3.1 R FAEKE R HIE

ZE T2 5% DR A0 7k, KPR, K
WL kK, WEKIYENS, 36 ‘CIRIBOh RIEMHEE
TARERT S, BEMELEEEKER 2 29456200,
RFFEEFRIBIE = 95%. HAREEKMT, 37 CHER
2 36~48 h, fFEFKIA 2~3 mm &R KR 2, HITE /KBS
REAFREOKMRMBR . #RIKy, k5 EHT
KRN 1:1.5 #EATHTEE, 0.07 mm FLARNE M i 3E 5 15
FIRFREKSIHK
1.3.2 BaEEHHgmE

FREX 1.00 g R ZHEK, H 8 mL pH 7.2 BERRZE MR (E
UK TS 2K, 4 °C R LA 10 000 r/min 5.0 30 min,
VS WRAE N E AR . KB R e,
1 mL Y (20 gL BEE AR 5 1 mL MEER, 1&
40 °C 4% 10 min, T 90 °C 7K¥& 5 min K. AIA 2mL
0.14 mol/L =& LW, ZEIRE 15 min AYTIE R R
FEHF, 6000 r/min 250 15 min, BEHERT 275 nm )
SEWOEAE . CARE IR AP, TN =5 L BRI WA Xt
M. 1g CRZE BYRE R ESE AR B R 1 pg
8 SO~ 1 AN AR 1A (UD S
133 &BEBRH &

S 07, AR EEIRATE T 4 °C UK

R 12 h, £ BEIA B R ACIR S, B HIR 1 em® /£
/NG, B 300 g B BN BT RENLA, DR IE ST R A )
BELT 0~4 C LHEAIRE, BL2000~3 000 r/min [
R | ming SRS 2.5% Kk, BL2 000~
3000 r/min £ %7 2 min B % A Bk 52 4 Bl K H B
BB MM, BEWAINAN 28.5 g MR FRKE K,
DL 2 000~3 000 t/min H7#F 5 min 115 kL — 2R
G, Rk S R ZFROK SRR B . SRR TR
i3 rfBERE N B34S, HISEEEHF R HIENER
38 mm {13 MG BBk A, F U BB SR
P Mo 78 40 °C 26 4F T AT — Bn# 40 min, 763
A 2 JEAE 90 C B A AL 15 min. 55 ¥ 2k
o 5 B BE B TR KB OK A R B R, 15 3 A BE
Fiz ] it o
1.3.4  BAEGREAME

BAE 4 °C KA TCE 12 h B, B TR
25 mm = HIEAEAE . 1% H TA-XT Plus JlHIA, KHillE S
v E Ay R R 2.00 mm/s, WK 3 E 1.00 mm/s,
MJEHEZF 10.00 mm/s, FIEHES 15.00 mm, filik /7 9.80 x
1072 N, SR HI P/5S BRI 8 3 tof £ JBE gk Jie 169 A 44 k47
R, BN 3 A FAT . B R R TR
A (D

S=FxD (D

Kb S FoRBIREE, gmm: FRRER), g0 D&
ANBEZAEE B, mm.
1.3.5 2RMHHT

¥l U1 KB 25 mm B[R BE 4R, % A TA-XT
Plus i1, #EHL P/36R 73k, HilESHEERN: K
[FIFEES 30 mm, JR[FEEE 10 mm/s, MFET 2 mm/s,
1 mm/s, WG 1 mm/s, K46 60%, filk714.90x 107N,
JEGRIEIBE A 5 s, AL 6 T AT
13.6 @& E£890E

SR B RS R, B DI A 10 mm
MO AE A, (e =l (LD O848 (o)
NMEWAE (BT, FHM 3ANFIT. AEE{E (whiteness
value, W,) THEITEN (2):

w;um—ﬁwm¢¥+w+w )

137 REFHFHNZ
AR PGEAT I I, DAV AL B Y B
FERICE . B S P ATRORAR (B AR 35 mm, A
B 1 mm), 2AJ5 HAEME & AP IE/KZ&E K. 7E 1 °C/min
FmHGE AT, A 10~90 C W& G AR (6D
AR BLRE (G™, SR AN AR 55 5 % B~ 0.1 Hz #
0.5%.
1.3.8  #7KE (water holding capacity, W) W&
BEES (A5 DIk Smm B, WHfFRE (m),
SRIGICELE 3 242 A, 7F 4201 t/min. 4 C F &L
20 min 5, FRPEEFRERR (my), REHM 3 ASFAT.
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Wye WWE TR (3):
Wye = (my/my) X 100% (3)
1.3.9 KRoyRESAenE

223 SONG 25U [l 7. BRI RE S e 1 o oh
KAy, B EYIREAEA (HFxE=20 mm x 20 mm) ,
WAL . HRIE CPMG ik 41000 5 t J2 £ st 75 s
B Too MK ZSE: WEARMR 21 MHz, 1% % 200 MHz,
[E] i ZE IR B[] 3 000 ms,  [A19% E i 5 000, HFZEE 4.
] Multi Exp Inv Analysis 7 §t 84 & Hodl , 5
M) St TR ), 45 M AR 0 TR A A i o BT K 0
Va8
1.3.10 548 & 4%-F #8585 A 5 #7 ( gas chromatography-
mass spectrometry, GC-MS )

SRR S B R IS . R A
HUESE a7 3 R0, HERRFREL 2.0 g i BERER
FEAT 20 mL TSR, ONRE 06 dE 7, IRGd 2R DY
ORI E, T 50 C KBHFA 10 min, HAT
Z AL AL FRAY 50/30 umDVB/CAR/PDMS # Bk 4 A T 4%
IR 30 min, ZRJE7E GC-MS HEAE F I 5 min.

GC % : HP-SMS E4H E #+ (30m x 0.25 mm,
025 um) 5 K A A 40 i 8 A, #0R He I
1.0 mL/min; #ERE TR FE 250 °C; THEAER: BIHIRE
40 °C, {453 min, PA3 ‘C/min F+% 100 °C, FLL5 ‘C/min
F+% 240 °C, REF 5 min.

MS 2. M H B IR 280 °Cs PUMKAT
TR 150 'C; B TFURIREE 230 'C; HLTAEE 70 eV;
EFHVEE m/z 30~550.

13.11 &éa_BLE#HeGnE

K FHBLZ ORI B I S . KR DR
JEZ) 2 mm {1 R, SIS HRE R A . /A 532 nm
BOLARTE 400~3 600 cm ™' JE A F i H B i . MR
N lem™', RENEN30s. HH a-tBiE. -5, p-#
£ RN TE RN A i 25 R 0 A b, BRI 3 P AT . TR
TR A E R
1.3.12  fAMLLE My 64 M) 2

S SN (T i KR 1) R BE R Y
JE2) 2mm), TEARTR 73 # 2.5% 1% — 1% v 0 v [ 58
24'h, BRJE Fe B T BEER R 22 v (0.2 mol/L, pH
7.2) Pkt 3 W%, HIK 15 min, KRS E N 50%.
60%-+ 70%. 80%-. 90%. 100% Ff & 1] 2, ¥ 1% W Bt /K
1K, &R 15min, B THERXGEHRRT, FHUETE
JEBRE BRI G b, el IR S, R
T RBMEE, HOKAEE 10 000 15,

1.3.13 R A7R 2 75 R 4 47 4 (international dysphagia
diet standardisation initiative, IDDSI ) % 2| &

%% EKONOMOU %51V [y 753k, 34T [ B 75 TR i
TSR AESE N E, 4~7 GONEER, KA TR
WAIA)FHEMAR, Forr g sy, 0 A PR e R P K o
AR A, FABEERYIKRZA 1.5 cm x 1.5 cm /M,
R TR B FHRRR S, BEEF LA

(JEF129°8 17 kPa) AT AIEIRES . A FOiRHAL:: K
EEIFE SRS T /N A, BRBS AT SPAT TR, DARERD
3R LGSR AT IR, 3 MIAEMUAR} 300, 60°LA S 90T
MEACFKHFE MRS (ARSI 20 ), PU KA
SR S EAT IDDSI 2528 73t .

1.3.14 FEZABHAE (pepsin digestibility, P) M

1 g fi BEEE I /E 7 mL ] 50 mmol/L NaCl-0.1 mol/L
R —# (pH 1.8) "H4ff. 2134 37 °C FH¥HE 5 min,
5 0.5mL 1.5 mg/mL 8§ & AMERES, £37C TH
1610 min. S5, FIBEBEY A 7.5 mL 500 mmol/L
= (B ®EHK (Tris-HCD (pH 7.4), SRJETE
VK EAEPMEIE RN . 20> (4201 r/min, 10 min, 4 C),
FH 6 A0 23 06 06 B 1F I 2 B35 WRAE 280 nm Ab 1) O %5 1
(ODygy) o AR W& LA, A G aBEEER.
JBESER ) B R R AR T E R (4

P=S-C (4)
X PR BEAMHEAE, HTOLERR; SEKRKE
KIBMAIRIEE; C Rz HAHPRIEE
1.3.15 #44Kk A F MK 44 ( gastrointestinal digestibility,
GD)

2% MINEKUS 2617 (0715 . 4 1 BERE R DR 4t
T & M. W Sg (M) W T AR, MA
10 mL 817K 5 20 mL &40 B MR G392, H 1 mol/L
[*) HCI i pH 2} 2.0, 37 ‘C fHIRIRFGKIG 2 h, JRFIZHR
J& 1 0.5 mol/L ] NaHCO, %5 pH N 7.0.

B AGE B BRI B AR, N R AR R
IR & 5T 37 C JR¥%/KME 2h, RN SR G
F 2 mol/L HC1 i pH 2.0, 6861 r/min &> 15 min, AJ 75
IEWAYUEY) . K UTE B TR, RH R E, iF
TE Mo BHUAN BB G, R TEIL (5):

M, .
GD:(I—ZZ)XIOOA (5)

0

1.4 HURALTE

AR ESF 6 X, FIF IBM SPSS Statistics 27 %
B STREAS T A 36 il g () HE i AT B i, 45
BULEIEARAEZE R R, 4 P<0.05 1, RUGAERE
MESR: M P<001 K, RUGEREEER; 4 P>
0.05 i}, RIIEFALE; FIH Origin 2022 K - 1E K
AbFE

2 HBRESH

2.1 REFHEKREREGENH D

Ti% 22 1 s v 1 289 1=0.007 4x+0.008 3 (R*=0.999) ,
W5 B ZEREK SRR x N (42.10£1.53) U, REZF
REKERIS x N (3.11x0.77) U, KREERBHR KK HEZ
EEET REMEAR, WERSTREZE 151
P8, K 72 h NEEIE D)5 AR R CE RS R EUAE A
13.94.
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2.2 RIFHEREI RN B AR RS2
221 HIRSBE

i W 3 R T P 5 2 i JBE B R R P SR BRE S AL
PS8 SR R R AEAE DG, EL A IR B B A i
FEE. R 1V BIRATR, S EHERREN (649.91+
64.35) g-mm, KEKRINALHIERHEE N (480.93+£98.84)
gmm, ZFEXTEAA (P<0.05) . KHEHESE 5
R, & FhEE Y 2 8 B KR RNy K. R
K R EE 2 JE AR B AR T fa BE R R B
BET 5 8 BRI SR T AR . BT, ASHIE ZT ) £ JBE
TIRIN R 2R 50 3 4 5ok £ B U I v 1) 2 11 45 K 7 AR R
YER, AT A5 0 JBE B R AL o

FT 1 RFHEKREENEEEFRRGRE .
e AL CE oA

Table 1 Effects of germinated brown rice slurry on the gel
strength, texture profile, and whiteness of hairtail surimi
Eizton SR w7 AN
Index Control group Brown rice added group
IR S5 -
Gel strength (g-mm) 649.91+64.35 480.93£98.84
TR /N 585.63+61.35 399.87+51.23"
,A P 0.37+0.05 0.37+0.05
Texff‘ ?’ﬁle TR 0.14+0.01 0.13£0.01
ana]y‘;is JRA /N 81.14+10.23 50.16+7.13"
FEL I /N 30.14+5.00 18.31£3.97™
FE 0.03+0.00 0.03+0.00
FUEMEL 70.59+1.54 71.5640.57
2% 5 a"  —0.35+0.06 —0.43+0.02"
Color deviation — #Wifl »* 8.34+0.25 8.72+0.29"
5l 69.42+1.42 70.25+0.61

W PRREFLEE (P<0.05); **FORERWEE (P<0.0D.
Note: * indicates significant difference (P<0.05); ** indicates extremely significant
difference (P<0.01).

222 AFFHM

ARV BB R W EER R, FNHBE
SN S X P R AR, KRR A A
M. BRME. BERE. W LR E, BRI
WL, AR 585.63461.35 N, B K s 0 4L A &2y
399.87+51.23 N, B FMT A4 (P<0.01); THA
MM 0.37+0.05, REKRENINZ SN 0.37+0.05, 55H
HAMHHEAEZE (P>0.05); 2FAHMAREMERN 0.1420.01,
BRI N 2028 S8 M 0.13£0.01, PHAHMLL AR EZE (P>
0.05); ZHAMREE N 81.14+10.23 N, K K 7R I 20 it
FHEEN 50.16£7.13 N, WEZFEMKTFAE AL (P<0.01);
25 [ 4H LI A 30.1445.00 N, RE K 78 0 2H 0 B N
18.31£3.97 N, FHMEM B2 EMKTTHA (P<0.01); =
HARIEPER 0.03£0.00, FEKIAMAFEIZ YN 0.03+0.00,
WEZERTAEAEA (P<001). FREREHSGITFE
X, ISR 2R R S 2K AT DA R 35 R 0 BE U I 1
B AT HIEE, ZaE RS RBP4 R
—3. BT RFRKE ARSI S S BEAER,
D5 R AR Ak 1) B D (R AT R R R RS K S, s AR Bk
AL T B
223 & £

1 BE 2 VP AN 0 BE ) R FR AR 2 —, BT RA

B b2 B B SRR, 1 P R B W
FeM, mE L, SAAEEME (LD N 7059+
1.54, WORBINA=EM (LD N 71.56+0.57, P4
RNEE (P>0.05);: FAHHALGME (a) }-0.35+0.06,
BRIl (o) N-043+£0.02, BEFERTEAA
(P<0.05); ZFHMAEWEM (b)) K 8.34+0.25, KK
B (b7 N 8724029, BEMT AN (P<
0.05); FIAAR QiIFHEARBAEME, THHAAEMH
N 69.4241.42, KEKEMALHEH 70.25£0.61, —FHHE
ZRARZE (P>0.05), HREKA A R b4
T 1.20%. ARFFAKN, DSEERRNEAES, H
TV R B 78 43 52 FA R £ JBE U fiSE P 3 ) 0 18 UK 78 43 IR
WORZ I, S e 3 R, BT L2 1 T e B 4 I 1Y) 1
R, REFEREK SO, EEAREE A Bt B
FEw, ATRERIINA R ZEREK 210 B B it Y.
224 REFME

TR PR T S i f B B 1 AR T I R, IR,
WHMREEE (G) KBS, BFEsE
(G") FonFESM IR, hE 15, 7F 20~
90°C, 1 J5E (IR Ak ik T8 S I AH [R] I AR Ak a3, 340 gk
e A B S AL RIBER 5 AL 3 AN B . 25 A RTRE K R
T4 BITE 60 F1 50 °C P LG IR Z IS, A
YHAE 55~60 C BT H 3075 I A8 22 I 5 A IR Dl £ JBE P )
PR R KR G S ISV BT RN B (1 R
M7E 55 C 2 G G bFb, X AR E & E T &,
fif B8 R A B RS BRI N, WLER TR 1 34 RN 2R 1 AR 1 A
BEAZ TR RGN, M TR AN T 308 1 vt fs ) 4% 45 g 24
REK IR INZHAE 45~50 °C Bfbafs H B i A8 22 1 B 5 ] g
2 DR AR R AR R 2 I 2 P V05 B s, ) BE R R
GEF P A KA FUL, i B8 b i) P U R R IR T
&R SRR L. b, BN G G E T
R INZE, 6 WS IR 2508 K 51 3% fi B ARy £ £ JBE (1)
B sRE . G GMIAR L —8, BN g
e, GMAZMRT G, XRWIFTA R ERR AL S 2
BICAB R o T S,

.tk
20000 [ Brown rice added group G' -
& LR ST £
E 15 000 L lirow[n rice added group G”
1 B =L d
B 2 Control group G’ r.-
= & 10000 S i
- L;) ~ 7 Control group G”
< .
D 5000 Fpe——
== .LF_.‘,.:_-' ’:-‘
7 - e
o LTIt s ™
20 30 40 50 60 70 80 90 100
T
Tempture/'C

B 1 AFRARGRAF &6 AT FHERGYH
Fig.1 Effects of germinated brown rice slurry on rheological
properties of hairtail surimi

23 RGFRERSREIE BB RFIKMRKMIRED B
N
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FEARPE A AT DAz ke £ JBE 5 Fie 52 41 77 53 W B 1) €
P, [ IR T2 S B T JBE T R (1) S0 e N Y K I K
BE /70, B 2 SRR B RE K S S ki B R K M
IKAF AR IR . 2 AR K EA 77.92%+0.73%,
TGN ALK A 81.92%+1.40%, &3 m T4 H
4 (P<0.05) . IXA]HEE KN KR FREK S K H&H K
IIERICTERS, TEVER ML RE b, Yk U R K B K
fHRR A PR SR T, 3k — R X T 2 B R 1 5 R
PR HE A AR 152 .

s
500F wA4l o
Control group H
4001 gkl )
5 — Brown rice ] |
N %3 300 added group [ l
£ 2

S 200¢ ] l
100 t l

Loty

0 T

10 100 100010 000 100 000

I 1)

Relaxation time/ms
a. AKIPIRZS 73 A7 &

a. Water state distribution map

s %5 7/K 5 i Each moisture content/%
= FF7KPEWater holding capacity/%

100 85
98 : 180
S . Py g
Z 961 Pr — {5 £
g . g
94 + Py <
4o 3 % {70 = €
S5 of % xE
%z > 7 165 3
& g Py, e P, : ]
= 4T 160 5
8 =
2r /é Py Py 15
: 2 G 50

e S

Brown rice added group

A

Control group

b. Koy R R

b. Each water content and water retention map

Ee T Ty M Ty 3 RIREE G K ARG WBIKMEHK, Py Pyl
Py 3 MR G GRS ARG IBIK M E BRI .

Note: Ty~ Th, and Th; represent bound water, immobilized water, and free water,
respectively, while P, P,, and P,; represent the contents of bound water,
immobilized water, and free water, respectively.

B2 ARG EAF B B BAIRA S A AR KA ok
Fig.2 Effects of germinated brown rice slurry on water
distribution and water holding capacity of hairtail surimi
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Fig.3 Influence of germinated brown rice slurry on the flavor
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Effects of germinated brown rice slurry on the gel properties of
hairtail surimi

BU Ying! , CHENG Yajia' , LI Han? , ZHU Wenhui** , LI Jianrong® , LI Xuepeng', JI Guangren®

(1. College of Food Science and Technology/ National and Local Joint Engineering Research Center for Storage, Processing, and Safety
Control Technology of Fresh Agricultural Products, Bohai University, Jinzhou 121013, China; 2. College of Provincial-Ministerial Joint
Collaborative Innovation Center for Key Technologies in Deep Processing of Ocean Food, Dalian Polytechnic University, Dalian 116034,

China; 3. Jinzhou Bijia Mountain Food Co., Ltd., Jinzhou 121007, China)

Abstract: A full analysis was conducted to investigate the impact of germinated brown rice slurry on the gel properties of
hairtail surimi. The potential benefits were also addressed for the dysphagia in the elderly. Some parameters were then
measured to determine the gel strength, texture profile, water-holding capacity, dynamic rheology, whiteness, water state
distribution, protein secondary structure, microstructure, in vitro digestibility, and International Dysphagia Diet Standardization
Initiative (IDDSI) level. The results demonstrated that there was a significant impact of germinated brown rice slurry on the gel
strength of hairtail surimi. Moreover, the gel strength of hairtail surimi was reduced from (649.91+£64.35) to (480.93+
98.84) g'-mm (P<0.05), indicating a substantial reduction. The gel strength was reduced to make the swallowing easier and
safer, which was beneficial for individuals with dysphagia. Furthermore, the brown rice slurry shared a significant impact on
various textural properties, such as hardness, cohesiveness, and chewiness. The brown rice group exhibited a significant
decrease in hardness (from 585.63+61.35 N to 399.87+51.23 N), cohesiveness (from 81.14+£10.23 N to 50.16+7.13 N), and
chewiness (from 30.14+5.00 N to 18.31+3.97 N) (P<0.05), compared with the control group. The germinated brown rice slurry
was then incorporated into the hairtail surimi, resulting in a softer and more easily chewable product. Interestingly, there was no
significant effect on the whiteness value, despite these changes observed in the texture properties. The visual appearance of
hairtail surimi failed to alter using germinated brown rice slurry. Furthermore, an augmentation in the water-holding capacity
was observed after the addition of germinated brown rice slurry to hairtail surimi. The water-holding capacity exhibited a
significant increase from (77.92%=+0.73%) to (81.92%=*1.40%) (P<0.05). The brown rice slurry was incorporated to induce the
distribution of water states, thereby enhancing the protein-water binding. As such, the moisture was retained within the
commonly-used product during cooking or processing, in order to prepare the meals for individuals with dysphagia. A more
porous network structure was found to form the surimi gel after the addition of brown rice, compared with the control group.
This structure was attributed to the unique properties of brown rice, such as the high fiber content and water absorption. The
high porosity greatly contributed to the open gel matrix for better water retention. Furthermore, there were outstanding changes
in the protein structure within the surimi gel. The o-helix structure content of myofibrillar protein significantly increased from
(47.12%=*1.09%) to (52.74%=1.65%) after the incorporation of brown rice (P<0.05). The functionality of protein was enhanced
for the gel-forming ability. There was a significant decrease in the p-sheet structure content from (25.67%+0.84%) to
(20.99%=+0.65%) after the addition of brown rice into the surimi gel (P<0.05). A softer texture then improved the tenderness,
due to the decreased protein aggregation. Meanwhile, the IDDSI level was determined to evaluate these structural effects on the
practical applications in both groups. According to the IDDSI standards, the brown rice group reached level 5 consistency,
representing the texture of a mildly thick liquid diet. While the control group achieved level 6 consistency, indicating the
texture of a moderately thick liquid diet. In addition to structural modifications, aroma compounds also exhibited notable
differences between both groups after sensory analysis. The inclusion of germinated brown rice slurry led to significant
increases in the various aroma compounds, including aldehydes, ketones, alcohols, and esters (P<0.05). There was a positive
contribution towards flavor perception. Therefore, the germinated brown rice slurry was incorporated to enhance the textural
attributes for the overall sensory, in order to enrich the aroma profiles. An optimal amount of germinated brown rice slurry can
be expected to soften the gel characteristics of hairtail surimi. These findings can provide theoretical support and reference for
the development of surimi-based elderly food products.

Keywords: gel; texture; YISHI food; germinated brown rice; protein structure
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