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Abstract: To address the fishy odor of large yellow croaker (Larimichthys crocea), this study investigated deodorization via
yeast fermentation using high-activity dry yeast as the fermentation strain. Single-factor experiments were conducted to
evaluate the effects of fermentation temperature, fermentation time, and yeast dosage on sensory scores and product
freshness. Subsequently, the fermentation parameters were optimized using response surface methodology, with sensory
scores used as the response variable. Under the optimized conditions, differences in color, pH, water-holding capacity
(WHC), cooking loss, textural properties (hardness, springiness, chewiness, and gumminess), free amino acid (FAA)
composition, and volatile compounds in large yellow croaker before and after fermentation were further analyzed. The
optimal fermentation conditions were determined to be a temperature of 28 °C, duration of 55 min, and yeast addition level

of 1.75%. Under these conditions, fermentation enhanced textural characteristics and color attributes, with WHC increasing

i R EA: 2025-03-10

HEEWB: sl K& “BURFA AR (2023C04003 ) ;i1 FTARLA R APPSR B (X2023105) .
EETIIT: F R (2000-) , %, MEAFR A, HFRF 6 55 24 TR IR BA R, E-mail: 18850637059@163.com.
*BEMEE: kg (1982-) , B, ¥, 23k, AT 5 @ i A R L BA) A, E-mail: sulaijin@163.com,


https://doi.org/10.13386/j.issn1002-0306.2025030103
https://doi.org/10.13386/j.issn1002-0306.2025030103
https://doi.org/10.13386/j.issn1002-0306.2025030103
mailto:18850637059@163.com
mailto:sulaijin@163.com

478 % o

THR, A TR AN A R L 2D B R s 213 -

by 4.14% and cooking loss decreasing by 3.11%. FAA analysis showed that the total free amino acid content decreased by

154.07 mg/100 g after fermentation, with the umami, sweet, and bitter amino acid contents decreasing by 9.9, 61.33, and

74.62 mg/100 g, respectively, and the proportions of umami and sweet amino acids increasing by 4% and 0.52%,

respectively. SPME/GC-MS analysis demonstrated a significant reduction in fishy aldehydes (nonanal, heptanal, pentanal,

and hexanal) and a substantial increase in pleasant fermented aroma compounds (alcohols, ketones, and esters). In

summary, yeast fermentation effectively improved the flavor profile and product quality of large yellow croaker. This study

provides a theoretical basis for the application of fermentation-based deodorization technology in large yellow croaker

processing.

Key words: large yellow croaker; yeast fermentation; deodorization process; texture properties; free amino acids; volatile

flavor compounds
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Table 1 Factor and level design of response surface test
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Table 2 Sensory evaluation criteria for the effect of yeast
fermentation on fish quality of large yellow croaker
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Fig.1 Effect of yeast fermentation temperature on sensory
evaluation of large yellow croaker
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Fig.2 Effect of yeast fermentation time on sensory evaluation
of large yellow croaker
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Fig.3 Effect of yeast supplementation on sensory evaluation
of large yellow croaker
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Table 3 Design and results of response surface experimental

S A B c BEHOD)
1 30 60 2 15.67
2 30 75 1.5 8.98
3 30 45 2.5 8.67
4 32 45 2 10.02
5 32 60 1.5 9.77
6 30 60 2 15.33
7 28 45 2 13.20
8 32 75 2 8.87
9 28 60 2.5 11.28
10 30 75 2.5 7.26
11 28 75 2 10.87
12 30 45 1.5 13.56
13 28 60 1.5 18.2
14 30 60 2 15.07
15 32 60 2.5 8.21

4 AR 220 b

Table 4 Analysis of variance for the regression model

FERIE PR ARE By Fld P WEME
e 141.22 9 1569 1631  0.0034 o
AlRJE 29.95 1 2995 3113 0.0025 o
B[] 11.21 1 1121 1165  0.019 *
CHe i 24.12 1 2412 2506  0.0041 o
AB 0.3481 1 0.3481 03618  0.5738
AC 433 1 433 45 0.0875
BC 2.51 1 2.51 261 0.1671
A? 8.3 1 8.3 8.63  0.0324 *
B? 43.87 1 4387 4559  0.0011 o
c 25.39 1 2539 2638  0.0037 o
W2 4.81 5 0.9623
ERPu 4.12 3 1.37 398 02075
4R 0.6909 2 0.3454

BEE 14603 14
R 0.9671
RzAdj 0.9077
CV.(%) 8.42

SRR 3 (P<0.01); *F R B3 (P<0.05) .
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Fig.4 Color difference of yeast fermented large yellow croaker
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Fig.6 Texture values of yeast fermented large yellow croaker
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Table 5 Free amino acid contents of yeast-fermented large
yellow croaker

) AbEE T
B it (mg/100 g) LRFFE ——
ity Wife S5
Asp(REZHTR) HELR/RIR 17.01£5.87°  15.55+£3.01°
Glu(#4R) HELR/RIR 5426+7.81° 45.82+4.58"
IR e R 7127 61.37
Ala(INE L) LIS 28.65+3.38"  20.37+2.70°
Gly(H# %) LIS 407.3+26.07* 359.22+21.64°
Pro([ifi%di2) B 11.06+2.58"  8.20+0.93"
Thr(F3 &%) itk 6.42+1.14*  5.54+0.28"
Ser(£244&) Bl 16.19+2.57*  14.96+0.87°
Rk SR B 469.62 408.29
His(Z144#2) TR 4524074 4.61£0.59°
Phe (RN & R) TR 23.64+£3.97°  20.05+1.65°
Tyr(E4IR) TR 44.56+6.58"  39.84+0.79°
Ne(FAe%R) iU 25.45+5.61°  20.99+1.78"
Leu(5i42) iU 35.18£6.87° 27.81+1.61°
Lys(fi 2% ) FUN 92.73+3.09°  38.16+5.60°
TR SR B 226.08 151.46
Val(%i% ) B ERIN 35.93+4.89°  30.24+0.62°
Arg R &R) R/ ND ND
Met(ZH 2R ) FISTRUS 19.11+4.86°  16.58+0.58"
B A SR B 822.01 667.94
SR ZURERR | S B R LU (%) 8.67 9.19
IR MR o S B R L 451 (%) 57.13 61.13
PR E R 7 S B R LB (%) 27.50 22.68

TE: 22 “ND" R AR FATARING TR 3R AR [ Ab B A K 3% fr £
WFEAR 2 [B) A7 7E B35 22 5+ (P<0.05), $261F]
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Table 6 Comparison of the main volatile flavor compounds in yeast fermented large yellow croaker

=35} Y A i (pg/ke)
Jit R R JB IR
S
1 2Pl Ak - -
P 2,4-3F IR FARBR 1.82+0.57° 0.84+0.57°
3 = FVELS 1.68+0.48" 0.68+0.46
4 2- I TR, BRI R 2.58+0.76° 1.55+0.33°
5 2,4-C IR ES-US 0.53+0.35" 0.860.57°
6 TR EIILZS 1.16+1.55 1.21£0.29°
7 Lk MG, w 7.68+2.43" 2.14+1.43°
8 2- VI [L:3737 7S 5.31+2.44° 2.9741.53"
9 TR JRE SR 14.80+6.35" 4.73+2.42°
10 b MEF A 5.14+0.71* 3.67+0.62°
11 3-(FLL) N o il S 6.46+0.96" 4.35+0.69"
12 IR -4- P s s HHEAY, WA 30.20+19.25° 10.48+7.39°
13 2-CUI T (S 13.22+8.81° 7.68+5.51°
14 RWANSHLS - 5.87+3.91
15 ]t KR 40.70+9.89" 22.38+16.68"
16 T IR, o T 135.83+41.96° 32.18+10.57°
17 FE TR, HE Rk 85.82+35.66" 34.96+16.35"
18 PR IRk 149.58+58.22° 29.64+15.39°
19 I T B 169.90+18.62° 91.20+54.68"
20 2-FHIL TR AR, ARk 151.14+37.92° 120.34+18.49°
21 ST JBAE SR 61.96+41.29" 253.62+45.72°
22 CLE £ Bk 574.36+364.92° 212.81+51.12°
[l
1 95 R T A 2.60+0.18° 1.72+1.15*
2 2- R [ 2.87£1.91° 1.061.42°
3 1-CU -3 SIS 4.86£0.72° 1.41+1.87°
4 R -2- O -1 VN 0.38+0.51° 0.79+1.05
5 3-FH -1 e - 0.86+0.30
6 2- - 1-BE 39.91+31.55 32.71£39.19°
7 2-BEEEL BERELR, KRR 3.12+0.28° 3.57+1.11°
8 1-TEE Ak, 22285 16.27+2.98" 13.01+1.62*
9 1-2F i JRE SR 36.18£9.47 29.66+3.56"
10 M -2- 13 -1 - 64.74+43.16" 17.50+11.67°
11 ] IORBR, TR 8.20+1.34° 44.93+4.01*
12 1- B 128.92+4.10° 113.64+57.96"




%474 5 6 W) FHRE, S BRI CE B T 2 A B B s
g6
i
5 L) A AA -
iy g IR S
13 1-5¢ -3 389.50+27.92° 202.14£125.17°
14 1- B IR 103.05+33.22° 126.92429.15°
15 2-Z O HOLAT, R 230.24+54.25" 193.95+4.72°
16 1-3F45-3- 1 BETEER, 1Mk 493.00+157.57* 326.36+185.45°
17 1-C SRR 431.02+128.34° 553.904212.92°
18 BT T HHE T 620.18+112.72° 715.19+194.70°
19 5T RS 3.55+0.09° 685.34+45.71°
[HEES
1 3-P -2 1.35+0.24 -
2 2-CL R fHLZS 0.97+1.29 -
3 2NN ] 5 A 2.15+1.11° 0.20+0.17°
4 2-25 1 2.27+1.37° 0.68+0.29°
5 3-J 1.48+0.24° 2.53+1.86°
6 2,3-C0 —fifi 11.37+1.54° 7.69+6.01°
7 ZBEE TR 8.56+0.27" 4.00+2.67°
8 22l B 12.53+5.02° 6.16+2.44°
9 2-J il GRS - 4.34+2.89
10 2-T-fifil 5T, FiAE 12.19+45.16" 11.07+3.72"
11 2,3-1 il Wi 80.03+£77.53° 186.51:104.06"
12 FR 3 2075 ST PUEXEEZ 1S 81.28+51.44° 31.44+33.33"
13 2,3-T Wy 22.20+14.80° 30.71430.92°
14 2~ 5t GEETIS 16.7245.21° 14.24+4.08"
15 2- 3 JEE AR 49.74+19.42° 32.35+10.79°
fifzk
1 CL RS- S g 0.37+0.49 -
2 SR R RS 0.85+0.14° 0.46+0.31°
3 FF P 9 2 P T S R SR 1.08+0.28° 0.21£0.28*
4 2-F L R R i 25.08+10.87" -
5 PR TR VIE S 0.25+0.16° 0.27+0.18*
6 T BRIFTR £ e 0.19+0.25" 0.58+0.39*
7 T/ 2. T KRk 0.78+0.03" 0.64+0.14°
8 W . Te 2% 0.89+0.18° 1.39+0.50°
9 AR LTk 1.25+0.35" 2.18+0.95°
10 TR KSR 4.54+0.53 5.79+0.08*
11 IR T TR oK, ALk 6.78+0.89" 6.66+0.91°
12 T kR TR RHOR, W5 A 4.49+0.63° 5.55+1.09°
13 IR LT AR 7.39+0.20° 8.14+1.30°
14 LR 2T H R 23.88+7.90° 14.48+6.48
15 ST TR - 10.34+2.13
16 9- /MR, 1 17.00+0.98" 23.27+2.28"
17 R 2 R JFTFIR 39.59+2.67° 37.20+3.09*
18 UL 2 TR IOk, 8B 45.63+4.84" 68.94+18.62°
19 FRAEER g I A 117.48+10.93° 164.05+31.95
20 LR TR IRRBR, itk 164.57+37.08° 265.83+28.95
HoAib
1 ELE RAZLIR 1.30+0.34 1.98+0.65°
2 Py BEHR 8.30+1.49° 8.89+2.26"
3 Frigid Ty, MG 27.25+18.16" 21.80+14.54°

T Rerf U FORAKAG N R PEXURAL & 0 0 SRR IR T Perflavory 15 B R 45; RITTANRY NG FREOR B 25 7 B3, P<0.05,

B -y FHRDNAGIR TR ERAE0T . R A TR IR, [RIAE IR BH A AN L mR A It
S PRRAH DG OIS 5 el L, AR RIS | RIS K R 5T, TR SN AR A S 4 3l ) AR,
HEIE o BN, D DA n] BRSPS B JFON i el 4 SRR B A PR At BT 22 fdg JXUBRIST
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W5 o T B K T R i ) 1 32 XU i
Sro UNFR 6 PR, FEREY T, 1-Pels . DB, AT
AN T SRS . 5T B R R
WS RRIE T Ehrlich IRAE43A 72, BAG B AR SR
T o BT RR TPl RE AR IS A IR A s,
S50 MR RAH DG A RIS W BT e L, RIS SO Y
ol T A — e PR S I R (AN 2R . S 2R ) %
RS NG AU A A4 Can s+ T8 , #2544k
TR P A XUR

iRy o HA NRITR . B iR, XTI A B R
JHW, e et RS, BR2fb &0 & A BT TR,
LA ) PP AR ) 3 2 R S R BRI R 2,
FE T BAnEHEA 2,3- T AR 2,3-8% ER
ErhR, WOt P USRI B AR A

Pz R & TR R £ RIS ot A v O AL A
WeRR 2. WG . ZBR TR IR 216 . FLFR L HR55 . 1ElH
BEL R fata LR, iR e R A 2,
PR A 23 FN— BB S i B i — 20 2 e 2t
Yy, TR BT E AR, R, MRk A TR o RS
S R PREER, R T R fa SRR EE R,
PR HETE B A A ER 8 XU
3 iR

AHIF ST I TR A B R B A AT
Ak, i T e R BESRAF N R AT E] 2R 55 min,
KRR 28 °C, BEEFASINEN 1.75%., 1EIbfifl
FAR, RS R e ta RUBCE E5 R 17.04 47,
FEKI3EE T 4.14%, ZEEWIRBEILT 3.11%. FFH.
RIS T MR BT R aSs . A, EEES
FIEBR B TP T 154.07 mg/100 g, 17 BR I B & 5t
IR S R 74.62 mg/100 g, FHR AL FLHR L3
HEINT 4% 1 0.52%, XS RA EEAFEI,, A 1E
AT ST RN, S MRBRAR S T . B . IR
O 2B 3 RRAIR(P<0.05) o 25 FAR, Wb k1%
FARBEMEAT ROU 0 A IR TR E, I-HTHHLXUBR
I T, SRy R £ 18 I 2 R B Ak S AR B K
Yo SR, BEhd A MR A H X B8R S AR B AR AL 5
MBI LA R — 25T
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