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AR Y, 2T R R, B SR AY
JRE R A I XU I B A K B [T R o AR i DXL
e A7 5 00 2 5 A R R 0 F) IR R TR 7
ARG 7 it 75 SR B2 HEAS [a] B9 4 AR XU, 4 2 P XL
WRAE . H ¥R YE 25 A 4 IR Y 15 B 3R 4
fh, E T EERE B-HIRME, R RS, e
PRI DAL

AWFFER ] YE 545 PR DR 2 6 1 Fy 647
HOSRPR B, IR5T T AR R S I £ il 52 1 0
i B Gt KU i L BORRE PR B B2 T, A
EARR . W BEAE AR o KUK R B f BE X £
MRCE . BB, BUBRRE . TR R R
PR3 B i XU J5 A A A1 B0 2 AT o A
I25 G DL 48 b 07 0 Y A D0 7P 28 10 T B ik £ )
(I B 7, O IR B A A K™ TP N T
Tl AR = Pl —E 18 7

1 MRS A

1.1 SEIEHM R

L I R R 2.5~3.5 kg, TR
it 1l KA el K 2E R T .

1.2 EEH

B BEfhH2 9 . FAO2 B GERE&EBR). FG10
R (e JEERR) . KUO12 AU (i fE 7). FA39 AU (AU
Rl) . F55 R (HE#Y), H 23 meBE R0 A R v
Peft, oM. EHER L) R R AR A
Al ORERE (LU AR AR A BR A FD) L R R AN
(AT RE T P A BR 2 |l PR O (3 [ Sigma-
Aldrich 23 7)), 1E %8 (LRI A PRk A B
Al). JoK B R A (I 24 4 A Akl A BRA WD
1.3 UES5RE

7 M1 K SF AC2I0S, 1 [E Sartorius /A F ;
JAI2002 K-, bR FARARE; Bty
¥ TA-XT2i, ¥z[F Stable-Micro Systems /A &) ; 4,
JE# X CR-400, [ TA /w5 HL T & FOX4000,
% [E Alpha M.O.S /A 7] ; HL F 7% MOS ASTREE,
: [ Alpha M.O.S /A w5 AR €8 1% /57 1% 156 FH X
QP2010Ultra, H A B HA Al ; HZS R FENL TM-
207, EHM I TRAMRAA; AE 06
TDL-5A #, IR IR WA Ee A FRA #
14 WHE
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BRI 1% AP TR BN I 1% S 8 38 i
WIVER PR, # BRI L R 1 2 0.75(f0 i o
KRB, wivy s INEW, ¥ St 5 T % 0
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ANTR), AR L 8 o 6 4, Aol A
4 (CK). FA02#H . KUOI2#H . FG104H . FA39
20N F55 4,

BB K R G S 0 A0 R A
KT 30s Bith e, HTEVE I . BRI E
M 87 22~25% Z ik Il kW I L 455 4 4&)
Xof B 8 SRR TP . BRI AR AN 2R 1
JEoR, ARE A 16 An 5 fa 5 04 52 2 R R T S ()
A . JBE PP SRR TR A S

TR 5 2 =10 R 45 3 <0240 R (LT ) 1543 x
0.15+ 5 BR (ML) 15 43 x0.15+7 M 45 43 x0.3+ 11 J&&
253%0.214,

& B oM T iz HE R V8 25 0 1 O 1 5 A
ek, Y1—HIERE N 1 em WA, R H CR-
400 €0 B (S0 3k £ 5 1 RE . AR P A A
FIBE (M), I B0 45 FE 25 (8 L* . a*.
b*, FEITHE AR

Alzlm%—¢OOOfLﬂ2+a“+bQ

Krf, LRORHEMUIEME; oM RN Sk
fH, +a*TRFEMIRA, —a*FRFEMMEE; bHE
FOREWAE, +o*FORFEMNE, —b*FORFES R

TR A 45 b 6 ) s Fie HE 2R R A5 1 1 7 1k
HREBES, Had 1.5 cmx1.5 ecmx1.0 cm A
LA, 7E 20 °C TR TAXT PR AL A TPA
BEAORHRE AT BRS8N 7

Wt R HEICEEST M BORES
o B0 AR AL 2 mmx2 mmy R, ERRFREL 2 g
BT 10 mL LT S dE R, R H FOX4000 H +
BT R

B2 P2 ERA 120s, T2 A R
i 50 °C, JRi% A 500 r/min, BAREURAE] 120,
AR BRG] 1 s, FRIBCHE A B 7] 300 s 4 54
F15mL, FSHER 1.5mL/s, SRR N 60°C,
HAHA WM T AR, Wi 150 mL/min, AR AL
R e O
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*1 FEEREHFBRETNE

Tab.1 Sensory evaluation table of seasoned C. argus fillet

A B e VA
£zt ) VA bR
. weight . L sensory
index evaluation criterion
value score
RS 020  PFFIER, BEAR, A 9~10
color

EEFIEY, A@EE, SfFEe 7-8

EEMER, HEHA 5~6

BRI R, E 3~4

EFERR, P R ™ E 1~2
AR (ML) 0.15  fufy A%, HEH 9~10
odour (smell)

o [EA Bk, BUEH 7~8

[EH FEWIGR, B K 5~6

[EH FWIE R, ARk L 3~4

EAUS

B R E R Sk k- FE ik 1~2
AR (MH ) 0.15  fFFEAEEW, HH 9~10
odour (chew)

A B, BUEH 7~8

[ B MRIE R, W IR 5~6

[EHFWIE S, ARk L 3~4

Bk

A SR Z (Y I SR B - FR R 1~2
AUS 0.30  MAEEREEE N, HI, Bk 9~10
taste A

R EERESIE N, JER, FEIkE 7~8

ESTN

HA 8 AR 5 ek 5~6

i1 PR BRI TR R A Al 3~4

FEATC M R R, EERIRER 12

R E
s 020  RFMERE, DR, B 9~10
mouthfeel L

BB AR, IR, A 7~8

B mTEE, A 5~6

T, Jof AT Yk 3~4

IRAE, ToHtk 1~2

BB 0 30 g TREFR, JmA 200 mL 2585
Tk, HFHLI R (6 000 r/min, 2 min), #E 20
min, F) B .OHLTE 4 °C F LA 10 000 r/min & L
10min, SEIESEHRAN. 7685 TR T IA
80 mL JBVK B, TEIRIEZE NP AL AE
A A DL S8 BN E o B RE Y B R
SEMFIAIEE N 1208, DL 1 s g 83 58 B R4k
TEICERS 120 70t 3004 o 17 (6 VE Ay L 3 D s A
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55, LL10s 2y J5 0 58 i vk

SDE-GC-MS &% IR 73 55" 1y 7 kIt
LB B 100 g VPR AE IR EUKs Hobe ik
WREE IR, PSR LR 0 R R B BB
BA 150 mL #AIEEIK, S3ImA 15 ul PR (1000
mg/L) fEN bR, & T [FAS Z8 A U B Y &
AR, FLAREINER, TREEY (170+1)°C. 53 50 mL
TR T 100 mL BB, BT E
(52 A K T A, TR R (45+1) °C. iE 2L 4
Bean FHBCH AN, IATCKERRR S, 12 HB
K24hjEdsg, AWE0S5mL 5 H 1 mLIEC
PESEATIE R, FAKE 0.5 mL 52 URIRFE,
 GC-MS 4 #7 »

B UK AR A2 1 i HE T GC/MS A Bl A
B, BURIORE 1 pL. S ETE 5 F . HP-5MS
(5% K K5 e ke 450 be B 41148 A (30 mx0.25 mm,
0.25 um; Bellefonte, PA), ¥ JHE . H ¥R
40 °C, 4% 5min, LA 4 °C/min T} & 250 °C, f#
¥ 2 min, FERE ORI 230°C, %R 1 mL/min,
ANoriite BRREmMr &&F . fERZIRE 280 °C, &
TR BE 230 °C, PUMATIRE 150 °Co B 1L 7
A EI, HFHER 70eV, i m/z 35~450,

B b P 2545 R RO 1 o (ne/ke) TTEE
NS

AiWis

T A

K, A4 T Ay 53 0 Ry A 45 1 L3 F0 S AR ) o
M T R W (ng) A Wke) 43 5K R BR B 149 I
S RN [ i Ak BEEAE i 04 o

i3 NIST 17-1, NIST 17-2 Al NIST 17s by i
Tk X GC-MS Bl 3% #4740 R VE L P, B Sim-
ilarity Index(SI) KT 80 B# i . >R i FLH—14k
DAEAT R AT, S Y AR B i B
MM BEDEZIE 21K,

S Ao 1 P W SO ) e AR A O
1) A AU AN B 1, 3 T R R 4
HBEEABE A E , K, R
{8 (OAV) AT 4301, Kk — L1 & & 8 i
il I SRR IR R BT R 4y . P OAVAE =R ) it
F14) 246 X6} R J3E /BB 8

4 OAV<L, %W T i SR S TG
WE IR 24 OAV=1, BEHHIZY 5 AT REXT AR &
SARREE K, HE—EWEN, OAVH
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TR 35 2 00 S5 X A sty B AR 119 BT RO
1.5 BEESHH

f#i I Microsoft Excel 2016 il SPSS 26.0 % {4
HEAT R AL B K it o A, fdHH Past3 AR {4FiEAT
PCA /B e 4l H 43 A Origin Pro 2019 1
HEAT 2 . S 3 53 A R A Duncan [RAG 5K ,
P>0.05 AZEFARE, P<0.05S hERBE.

2 4

21 AMAEEGHENNEESES FE
BB mRAI S

TR [) o 2 e B e 2 90 1) 5 08 £ 7 HL (5
BoORM, HER . DR RGABRE S BN,
CK 4 A% o e, K% 6 7, KUO012 417553
W, M 8.234F (% 2). Hh CK4l@GEFES N
W, BT IR IR AR A .
FEAIR . BERAN RO T, CK ZH 3K T BBk
PEYIH . 154 5 I KUO012 2 B 9K 0 3 35 Ho At
P B AR Y R0 CK 4R AT, HHAE

PRI E G 7 TR R oS i, AHXTT FA39. F55
1 CK 1A Bl AT (P<0.05). 7ERTTTH, 5 7l
T ksl 2 C W25 5, AT MER, AR
IRIYTE FBRAEERER . NER 7 40 B, KUO12,
FA02 F1 FG10 4 A0 %t T FA39., F55 il CK 44 i
S (P<0.05),

22 RMAEE IR EE LSS F
B FFE B9 520

CK TR At 7 AR RE | P | LI
R Il S PE 35 g de ey, R SRR TP S 0 I B AR
St 7 PR R e A AR (R 3)o AN Bk
feWn, T IR | S R (el A2 kA R AR Y
B, (H N R AE T 2 S o X ]
RE 2 DN D I8 B il B2 ) b 5 A A — BB R mT LA
A F AL P B A

23 AMAREGHENN HELSEE RH
BERE

R RS . CK Hl FA39 4 L*{E Al
FEAHR W3 m T AL EERE R Y 4 (P<0.05),

R2 AMAREESHENEFNRETES
Tab.2 Sensory score of fish fillets with different YE

YEFfP [EREE AR R (IE) FAUS Fg "5
YE types color odour (smell) odour (chew) taste mouthfeel score
KU012 7.70+0.48° 8.37+0.48" 7.57+0.68" 8.30+0.48° 8.55+0.63" 8.23
FA39 8.52+0.55* 7.67+£0.47" 7.90+0.20° 7.00+0.82° 7.05£0.52° 7.57
FA02 8.20+0.54" 7.75+0.5° 8.25+1.25° 8.07+0.83" 7.97+0.82% 8.07
FG10 8.22+0.93" 7.90+0.66" 8.22+0.52° 8.20+0.50° 8.25+0.24° 8.16
F55 8.45+0.64° 7.50+1.00" 7.42£0.66" 6.47+0.55" 7.12£0.33 7.38
CK 8.80+0.75° 6.34+0.12° 6.21+0.41° 6.35+0.73° 7.03£0.11° 6.00

VE: YERERHIGRY) . [FATA RS #h R B E M2 7 (P<0.05), TH

Notes: YE. yeast extracts. Different lowercase letters reflect significant differences in the same row (P<0.05), the same below

R3 ORMAEFEE SRV EE S 5 RS IR
Tab.3 Effect of YE addition on texture profiles of seasoned fish fillet

YEF2E /g % /mm PR NELIE /g EE-Eis

YE types hardness springiness cohesiveness gumminess chewiness
KU012 3 719.84+69.26 0.69+0.01™ 0.69+0.01° 1 833.46+67.99° 0.48+0.01°
FA39 3 893.30+234.92 0.67+0.02™ 0.69+0.01° 1 650.75+25.53" 0.50+£0.01%
FA02 3900.57+27.61® 0.70+0.01° 0.64+0.04° 1799.82+141.79° 0.50+£0.01%
FGI10 4029.00+199.40° 0.68+0.03" 0.67+0.02" 1 844.61+25.87 0.51+0.01°
F55 3 781.55+79.46™ 0.65+0.03¢ 0.67+0.01° 1 869.40+104.53° 0.49:0.02%
CK 4101.47+203.58" 0.710.02° 0.69+0.01° 1 884.23+112.72° 0.51+0.02°
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Hr KUO12 20 LHE A Bk, X 5RE P
Mo R —80 (& 4), X T REE B O R 4R W
KUO12 {8 3 4 v, 78 )8 Bl B2 v i 5 76 £ 3k
1], kT IR B A R B AR PSS, (R i 5
JEE T B (R AIR o

R4 RN EFAEE SRR HE
Lige R EENFMm
Tab.4 Effect of YE addition on chromaticity of seasoned
C. argus fillet

YERE - - EE
YE types whiteness value
KU0I12  52.29+0.29° 0.63+0.33° 1.18+0.72"  52.27+0.28"
FA39 57.07+0.26° 0.32+£0.2°  0.43+0.76™  57.06+0.25"

FA02 54.52+0.85" 1.91+£1.84" 0.73+0.59"  54.45+0.88™

FG10 53.79+0.45° 1.01£1.01" 0.26£0.55"  53.76+0.45"

55 5483+065° 2274152 1.54:0.86'  54.73:168"
CK 57645068 0.54:048' 038:0.84"  57.630.58"
24 BFEHEDH

PC1 By BTk F N 55.966%, PC2 Y o1k R Ny
39.838%, —FHZFIH 95.804%, H.IX[a]5% (DI)
95 (B 1), 1d B B AT LAAR 47 b X0 4% 20 /)
TGV o FBHIX 2 ] DUAR 4 A R A o B AR
MRARFAE o A 22 18] A B B R AR i 22 TR 25 52
PASAE SR PR, BT I R AR 22 B A
BRI, CK 4 fa RSO T55 4 BR, i Ho At o
PR A i D) 32 250 A AE HoAh 3 DR IR, I B

X 73 E=95

discrimination index

150
100
S ,
% 50 v, & A
o 0
% % s CK
& 50 | e ® F55
54 ., A FA02
-100 t o v FG10
* FA39
-150 2 < KU0I12
—200 . -

—150 -100 =50 0 50 100 150 200

PC1-55.966%
1 RMAEMEEGHmEYAES
BT & PCA 4f
Fig. 1 PCA analysis by electronic tongue for seasoned
fish fillets with different types of YE
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2 RS 25 BB, U TS 0 1 A i B2 4 X T AR
Fir B VR 73 R WA B AR o e KU012 26 4 X H:
T REh S My 41T 5 R Y CK A, X £ 7324
WR B SRR

25 HTESNH

W, F 812 5 4 PCA & #7 BN
(PCA) & DA — s Jr N AL 2 A I OCHE I R R 4 b
PIE W — B 256 i gicis AR R iR
FEARU, XF 6 AR LT B2 ST PCA T,
55— E L 43T PCL BTk RN 69.575%, 5 %
B4y PC2 Tk %y 24.724%, PC1 I PC2 Tk %
Z AR 94.299%, S DTHK R KT 90% (& 2), fig
AR e b S5z e 45 £ R A 7 A B R AR BARAE
I FAE £ HF & 22 045 & My 19 22 5+ . FAO2
5 KU012 AR AE S =2, Hrh Kuo12 iy
S — L R ) 0 A e, X 4 P A B )
Ko FSSHEm A m 5 CKA M T, xR
B R MR WA IS R AT RER K, 5RO A b 4 R
—.

X 73 [#=95
discrimination index
0.10
0.05
S
N
ﬁ.'
N « s CK ~"
g 005 ° At oEss
A a FAO02
FG10
—0.10 * FA39
< < KUO012
-0.15

-03 -02 0.1 0 0.1 0.2
PC1-69.575%
2 RMAEMEEGHIEYEES H
B F & PCA 73 f
Fig.2 PCA analysis by electronic nose for seasoned fish
fillets with different types of YE

T 5 F L E AT FL - ) [0 {1 7 3k
Pl AT WA Hb 2 AiE AN R R 8] 48 8015 B RS 1Y 25
Sk, LR LY2/gCTL(Fifb 2) . LY2/GH(4. .
WeAb 5 9). LY2/IGCA . MRk aW . B2,
B 25) I T40/1 (AL ) S, H A F S AR A%
XF 3 4 RE I e R (A A R 2 R, KUo012 4
HT30-1( PEA ML &), PA-2(BRZE | BEZE .
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WAk &9 . SwALE ). P30-2(BE2E . mEK .
AL E) X R G Y EE S T HAL,
LY2/AA(Z, . 2. BE2R) F1 LY2/Getl(Fifb ) iX
KA &Y & EBAR (K 3) UEHH 45 4LRE i AR T
5 . BT S AL 5 W) A7 A R S AN B )7 T
R 22 %, Hixssfb AW xt R A R E2H
S TTHERAE AT, 0 2 W m Bk il 42 4 KUuo12
4, HIXTF CK A8k WA
. CK
o BPES 1y, o

: LN 4 FG10
o i AN ~ FA39
7 — KUO012

7072
B3 RMAREMEEGHIERES
BFEEEESHT
Fig. 3 Radar image analysis by electronic nose of
seasoned fish fillets with different types of YE

2.6 EEMRSDN

TR MRS K FelE WO A
Jridisd SDE B2 UE , A GC-MS 73 #r, w LA
F il CK 4L A1 i 5 b % Bk il 52 9 4 (FA02,
KU012. FG10. FA39. F55)¥% &k M9 5 43 5 N
42, 60, 66, 56. 52 F146 Fl, TN LR Y
&, R R Y A — o R A T
M KU012 A il 21 i) 5 & 9 i % o

CK 20 Hroe il 3] i 25 P ot 11 b B2 ) T
8 Al WAEME 4 Fh, it 42 Bl KLY (K] 4),
KL AT S | 2 By 5
XoF PR R AR AR AT TR AR Y B L TR
B SR N S RN 37.78% . 8.93%
M 2.41%, =FME 49.12%, 25 CK 4 M3% Kk
PEY) 5 B i —2F (F5),

WIMEERE IR Y S, A A R
M2 | BEIS S 0T I R 2 A B AR 5 T CK 41,
1 H a5 rp e R R R R Y Y L
PEY) B s n)—2 A A, Horh FA02 4 56.69% .
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Fig. 4 Number of volatile components in fish fillets

2202

after adding different types of YE

B W2 aldehyde [] 3¢  hydrocarbon
2000 77 % alcohol [N F&2  esters

[ I W% ketone [ A3 others
25 1600 |
ER i
~ K
@ g 12000 o a0
4u 8 i i i 5 §
&8 800 | £ K K K K
S o0 0 ]k
25
Z 400 fo i i i i i
X S K K K Ky ky 57
= f s e N N
K f i ol BN
o Ll LW TNt {10 BT Y ol Ed
CK FA02 KUO012 FG10 FA39 F55
R R R YRR R
YE types
Es5 AmMAR#MEVYERERERERH
KRR E 2
Fig. 5 Flavor content of C. argus fillets after adding
different types of YE

KUO012 40 54.58%. FGI04H 56.58%. FA39 4]
54.46%. F5541 48.45%. v LLE i, 7 KU012
2H R B B HE Y R R R £, A 66 B,
B AT 23 Fp, AT HAMb B2 . B BE .
P 2 i o R M) B R 4 i R 54.58%
5.82% F12.77%, FHXT CKZH, BEZS ML B,
B ERZE B R A R THE L E TR
AFAE VAR R S TERYTAE CK 41D K
HoAh 5 FhiEREhER DAL, RIS RS BRGE (R5),
2 % W AN TR RN 7 R S AR R g2, ko o7 2
i BARXIR B TER IR K o 6 A A i ik
SYEEEA KR Taukny g . B WA
W 119 2% i LA B LA (0l R 19 (B,E)-2,4-%8 0 I |
VW 1S3 R AR R AR H Al B R R Y,
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A, R O [RI IS I R R A 0 R B i XU B B 5 T 1095

SR AR PRI, AN R A2,
1053 WO EEHE RN 0y, ARSI R—E

NI RN R L g BLIEE | KW E 3
PEXUBR 380, &R T, KR 2L T CK
o Horf KUO12 21 K H B 5 Ak 48 % M 1 o0 69 51
A%, WE—ERE LS T ARXK, xif
i 10 VA 410 B2 A e o P A

3 vk

AR SR HR IE T N R A 2 1 B i 12 4 0 B
i, FIFHHE T 5 GC-MS I F & 201 H X
WRARE L R B TN R, IS AR
R R PE AT AT o

BCEPEE S R FEW, KU012 41 ity i
MRS RAIL, CKAREZEAFaRMK. &
TNEERE IR YIS, VREAE A AR . sk L [l
02 MEA W R AC A R A, (R P R R L I G
A i 25 5

AR R AR Y s, BN E T
R ABR o) o B RE AR B P 4 RE A 1Y (B)-4-%%
WIS . KBELE W T —E G . BN

AEMGE . Hod KUO12 4 Hr il Y ok 2 5 2 B
WABRRHE SR Y T, A0 B R S B
JRBR I (B)-2-0 0 . (E,2)-2,6-T- —Jisls, HA
AR AR/, MR E— 25 5845 RN
A il At R S B R K B o T A TR SR I R
ELAEAG, T AR 7K 7™ il ) 8 A XU 52 i A K
X FRAR KR A PR 70, 5 RCE 45 A — 2
Zhou %1 18 15t i ¢ /> — 3 [71 ) (PLSR) PEAY T
RIS ME L G W 5 R R Z IR A A O, R
24-T- " . (E)-2-FMs. CREM (BE)-2- %54
AT PR AU S 1 22 1E A OG

P 2 th 2 S B0 S 0 f8 5 E0E A A
AR, FEAS N B R PR Y R BRSSP A R
SR A BORRUY XY FUE R A T
WAKAE AW DL S LR 0 i AR . R 2R R
149 53 A LA K s 1) S AR i e 4 T CK 2 A et
BN 92.61 pgkg, W RART S AR
AN ERAG YR EGE, Hsd &0
49 283.72, 12243, 353.8. 347.94 F1395.06 pg/kg,
W T EERE AR S, fa R AU S ) AR
T+ (&S5, %6).

RS5 GCMSHWELWAFELMEIRNLEELER

Tab.S5 GC-MS identification results of volatile compounds in each group

R ik Frf/(ng/kg) content

volatile compounds smell CK FA02 KU012 FG10 FA39 F55
B/ 11 19 23 18 17 15
BEE 391.57 1116.65 1147.80 1517.29 1064.6 1034.08
i gk, FHRLE 47.05 139.18 67.08 — — —
PR AR Tk 9.16 58.35 35.94 29.83 32.54 20.27
FiE Fittnk 10.31 22.24 14.40 25.97 25.67 24.07
L NN 6.48 10.37 5.83 9.19 15.90 9.76
T JE 2k 56.98 181.73 125.82 86.52 100.70 —
(B)-2- 1% MR — — 1.82 — — —
(B)-2- T4l -2 3N 3.99 — 5.86 4.83 8.91 —
(E,2)-2,6-T- _JiilE BN — — 2.60 — — —
IR AR — — — 25.20 22.74 10.48
WL BBk 23.06 — — 32.67 95.35 26.28
(B)-4-Z8 s =RNUS — — 5.33 3.98 — 5.18
(B)-2-Z I TRk 1.27 3.25 3.08 1.71 3.35 —
(E,E)-2,4-%5 I s 1k 11.79 6.24 5.73 3.95 16.47 2.80
(B)-2-3F )i e SRR — 17.32 15.44 7.35 12.28 4.15
4-Z LI — — — 2.39 — — —
R 3 — — — — 3.19 — —
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1096 KopE o R 45 4

ViR MR Sk 4 B/(ug/kg) content

volatile compounds smell CK FA02 KU012 FG10 FA39 F55
10-+—fiE — — 3.64 — — — —
+ — 3.07 4.66 533 3.38 — 3.40
(B)-2-1 )il — — — — — 6.98 —
+=hlE — — 105.14 10.45 70.66 62.62 —
+ Tk — 223.56 92.95 67.73 132.40 121.97 55.59
RWAY i — — 133.62 289.12 965.31 343.86 389.59
+-bkemE — — 31.95 34.76 — 14.16 8.44

R — — 12.12 16.96 19.37 5.11 —
(2)-9- -+ DU AT — — 7.87 9.59 9.34 — —
(Z2)-9-T 7Sk — — 9.47 352.28 31.32 — 29.85
(Z2)-9-1 )\ B — — 257.57 43.55 — 176.01 381.34
13-+ )\ B e — — — 3.69 51.13 — 47.90
FER/Fp — 8 1 13 9 10 10
EEE — 92.61 283.72 122.43 353.82 347.94 395.06
1-3J5-3- B 2 A 26.86 3091 22.88 16.68 16.89 10.71
(B)-2-¥Jf-1-1iF — 4.78 8.88 4.43 3.47 — —
1-¢ 2 — 7.64 17.03 18.07 17.84 13.55 12.68
(Z)-2-TJs-1-1 — — 6.42 — — — —
(E)-3-C7-1-H2 — — — — 270.03 224.06 238.3
2-TR -1 TR — — — — 8.64 12.01 9.79
KW 65 HUS — 5.88 495 6.73 231 3.60
1- T8 — — 9.04 10.90 15.51 20.97 10.47
1-552 — — — 231 0.86 1.29 1.29
1-f— e — 14.26 8.71 — — — —
2,7-% " f-1-B% — — — 9.89 — — —
1-F75 — 25.58 — — — 13.71 —
Y e mE — 3.48 2.36 1.72 — — 7.52
FERE — 1.35 — — — — 3.14
(Z)-9-+ )\ Jfi-1-1i& — — 6.69 8.93 — — —
2-F-1-+ /N — — — 7.97 — — —
paNitd — — — 2.82 — — —
2- b -1 — — — 6.81 14.07 — —
2,4- T L 1P — — — — — 3.84 —
(2)-9-+ DU tyesds-1 -z — — — — — 39.30 —
RWAS S — — 181.75 — — — 97.55
(Z,2)-9,12-+ )\ —#5-1-I% — 8.66 6.04 20.73 — — —
A2/ 4.00 7.00 8.00 6.00 5.00 4.00
BEE 24.99 24.44 58.34 63.23 16.28 62.08
3-CU — 1.50 1.42 6.88 3.28 1.14 10.34
2-CLH — — — 26.93 34.08 — 28.88
2- I 5E-3- 3 — 3.72 5.69 — — — —
2- T KRR Ak — 1.16 173 1.86 2.12 —
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7 14 X, A AS[RIFh SR R B T 8 L 48 0 5 XU B2 b 5 1 5 ) 1097
VR MR Sk #/(ug/kg) content
volatile compounds smell CK FA02 KU012 FG10 FA39 F55

2-%4 — — 3.14 3.82 — — —
2,3-3 — — — 4.81 — — —
(E,Z)-2,6-T 1l — — — — 2.18 1.97 —
2,4-3HE — — — — 3.78 — —
5- Rk — 51 -2(3H)- W R — 3.03 — — — — —
2- el — — 3.32 2.97 3.28 3.64 0.37
3-F: Y21l R Sk — 1.84 2.29 — — —
2-+ b — 16.74 7.86 8.90 14.78 — 22.50
i3 e — — — — — 7.41 —
BR/Fh 8 10 9 9 8 6
rEE 219.38 205.01 205.24 175.13 107.00 102.39
2,6,11-=HHE+ k¢ — — 1.62 — 16.01 — 12.87
+ =% — 49.59 — — 242 —

Tk — 93.52 58.08 — — — —
6-H -+ Fike — — 10.31 7.50 — — —
B — 16.11 — — 8.14 16.31 4.30
ZthkE — 14.08 18.55 — 12.46 7.46 —
=¥ — — — 23.09 42.77 6.83 47.00
(B)-3-F75 M — 12.27 3.54 — — 16.99 1.65
(B)-3- ke — 25.97 70.28 — 4.92 — —
(E)-5- =B — — 14.15 86.99 — — —
(2)-3-+750 — — — 27.22 — — —
BRI — 7.85 13.33 13.78 79.67 2234 5.43
P& — — 15.15 46.65 8.72 37.08 31.13
B/ 4 5 4 5 3 3
= 42.37 49.74 41.75 88.94 37.58 155.05
Y-+ A — 2.08 3.93 3.75 7.30 15.94 12.41
AR IR T — 12.15 9.91 10.24 22.67 19.82 11.43
AR HER . (2-2H0) — 24.90 22.61 26.28 37.63 — 126.12
VY a1 B — 3.25 10.21 — 16.38 — —
IECRR KM — — 3.08 1.48 4.97 1.82 5.10
HAhIE R M 5/ 7 8 9 9 9 8
HAER DR & B 265.59 290.28 527.40 483.11 381.55 385.81
T — 14.48 20.21 33.72 9.98 7.35 12.88
b7 — 53.99 11.95 11.02 27.61 144.01 53.40
T e R — 75.84 47.10 23.55 174.20 93.30 109.89
5] e il S 428 39.92 21.29 15.96 27.32 22.35
N,N- T 2 F gt i — 48.15 48.83 24.60 31.94 45.63 33.35
(Z)-9-T 75 ik e — — 53.64 79.93 58.68 21.54 —
(U — 22.90 15.00 170.53 4737 6.57 91.63
(2)-9- T 7 BBt — — — 79.93 58.68 21.54 26.25
RVAYAUHILS — 45.96 53.64 79.93 58.68 14.29 36.07
(Z)-2-(2- s B ke — — — 2.90 — — —

o E K P2 % 2 32 /) sponsored by China Society of Fisheries

https://www.china-fishery.cn


https://www.china-fishery.cn

1098 Koo 45 1%
xo6 WiREERTEEZELMRS OAV EDHT
Tab. 6 Analysis of OAV value of main volatile components in seasoned fish fillets
R R Ak B/ (ng/ke) OAV

volatile compounds smell threshold CK FA02 KUO012 FG10 FA39 F55
clig R, TR 24 19.60 57.99 27.95 — — —
PR KRR, sk 3 3.05 19.45 11.98 9.94 10.85 6.76
i LIRS 3.4 — 6.54 4.24 7.64 7.55 7.08
S NS 1 6.48 10.37 5.83 9.19 15.90 9.76
T JE ik 2 28.49 90.87 62.91 43.26 50.35

(B)-2-1e )it THEHIA 1.5 — — 1.21 — — —
(B)-2-F A 13 S 0.08 49.93 — 73.25 60.40 111.35
(B,2)-2,6-T —Jiit /LS 0.0045 — — 578.04 — — —
R A 41.7 0.12 — — 0.60 0.55 0.25
(E,E)-2,4-58 Il RERILS 0.03 393.02 207.94 191.01 131.61 348.90 93.27
(B)-2-F Il Wi, Rk 3 — 5.77 5.15 2.45 4.09 1.38
1-3FJ5-3- T B 2 A 1.2 22.38 25.76 19.06 13.90 14.08 8.93
2-T-1if AR, Tk 38 — 0.03 0.05 0.05 0.06 —
g e IR 140 0.03 0.29 0.15 0.11 0.20 0.16

TR 4 PRSI 1) EL AT K SR A IR SR A 2-
TR, 3-F4-2-0, 7F CKAlp¥RmE, Xaf
B S BN B BE PR QUG A, R AR ™ AR iR
Yy SR RS I = A Tt g R LA,
B, R MM EZ, H 6~10F,
HAp RS B 2R R Y R R L P TE CK,
FA02 Fl KUO123iX 3 2H o s 29 ot iy XU o0 L
BN, R0 R A 3R KR R A, AT B S
Wy I B P S MR I AR . A LT
HAbF 2RI GY, 6 A HRBRRIE A Y
TRHE J2 P XU B 43 R B A 28 o b de b . RIS TT
DU 5 B 0 U, — 8 it A TR 2 4 Jot v
DR v 7K 7 I T o 0 A R R R 0
SRR H AR 5 R, SRR A
KUO12 4 % /K XU 8 43[R i (2)-2-2-18% 4 3% )
WG Al 7E KUO12 20 gt X A 46 20 Rl A 1
P 1 A1 4 47 T B B3 e 2Rk i g I, i R
PR T it A R XU LA R R A

M T A o B kR BRI, TRAERY
T 25 W o I R A, k£ A A KU B i
PR IH T 25 W o i A s £ A PP A 3 B XU ) o
W e 2 R B £ R R TS Y, B BERIR A
5 T L 5 3k 140, HOnT 8 BE L 6l £ R fR
KU A BH & (OAV<1),

X T TN AN [) o 2 i el 12 40 441 1 B £ 7 )
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M T 53517 PCA 0t , WTLLE &4 AR S
2SI, FSSREm Mm-S CK AT, M
FAO2 7ERE n] /0 A 5 CK A K227, FG10
B 1) AN 1) #R AT CK A R 22 5, KU012 WiH
— AR 1) A A B, R K T 0 R R
Ko TRBE ST UEH, 4GSR MEL
Y. EERAGYAFAERRES, X
AP R RRIE F AR A ST ke A, LI
I EE R KUO12 415 CK A2 S H W i,
HLF 5 ) PCA 3 Br &5 SR s, WS Nl fE il #24
X R R85 R R A R e R . Hirp KU012 4
AT CK 2N 1) 15 138 f B I, X 1 30 A 90 3%
WK, FTUEH, BNty s, fah
P 2% T B4 FE bR B KUBR & BER A T iR T, H
1 KU012 4RI R AF, BRAF I EEREHh R FPE
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Effect of yeast extracts on flavor and texture of seasoned snakehead
fish (Channa argus) fillets

LIUNian', HUANGQilin"", LIPei*, GUO Jiangyong’, QIN Xianwu
(1. College of Food Science and Technology, Huazhong Agricultural University,
National R & D Branch Center for Conventional Freshwater Fish Processing, Wuhan 430070, China,
2. Angel Yeast Co., Ltd., Yichang 443003, China)

Abstract: snakehead fish (Channa argus), a carnivorous fish, is widely distributed in freshwater areas of Asia. C.
argus has fatty meat, few intermuscular bones, and is rich in protein and essential amino acids. It has the advant-
ages of delicious taste, and rich nutrition, and is favored by consumers. At present, the common raw C. argus pro-
cessed products on the market—freshly prepared snakehead fish fillets are seasoned with salt, monoso-
dium glutamate, spices and so on. In order to respond to the national salt reduction policy and promote
the development and application of new seasonings, this article uses yeast extract to season fresh C.
argus fillets. In order to investigate the effects of adding different yeast extracts on the flavor and texture of raw
fish fillets, the volatile components were extracted by simultaneous distillation extraction (SDE) from seasoned
snakehead fish fillets, and the flavor and composition of six groups of seasoned C. argus fillets (control check CK
group, FA02 group, KUO012 group, FG10 group, FA39 group, F55 group) were analyzed by GC-MS in combina-
tion with electronic nose and electronic tongue. The quality of the six groups of seasoned snakehead fish fillets was
further evaluated by combining sensory, color and texture analysis. The results showed that 42 volatile substances
were detected in the CK group, while five yeast extracts were added (FA02, KU012, FG10, FA39, F55) with signi-
ficantly more volatile substances of 60, 66, 56, 52 and 46 kinds respectively. The main characteristic volatile sub-
stances in the fillets were aldehydes, such as heptanal, decanal and (E, E)-2,4-decadienal and so on; after adding
different types of yeast extracts, the volatile substances in each group of fish fillets increased, such as (E)-4-
decenal, 2-nonanone, 3-nonen-2-one and so on. The KUO012 group showed the greatest increase in the types and
content of volatile substances, such as (E)-2-pentenal with fresh odor, (E, Z)-2, 6-nonadienal with cucumber flavor,
and (Z)-2-(2-pentenyl)furan to enhance the overall flavor. The results by electronic nose and electronic tongue
showed significant differences in odor and taste between each yeast extract group and the CK group. Compared to
the CK group, the C. argus fillets seasoned with the addition of yeast extract had a light yellow color, slightly
reduced texture and higher sensory scores. Different types of yeast extracts could improve the flavor, texture and
sensory quality of C. argus fillets to a certain extent, and the KUO12 group had the best overall performance. This

study provides reference for the application of yeast extracts in the seasoning of aquatic products.
Key words: Channa argus; fillets; flavor; texture; sensory evaluation; simultaneous distillation extraction
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