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Abstract: Objective: To provide theoretical basis and basic research data for the technological development of inoculated
Chinese traditional fermented fish, Mei yu, the effects of inoculated fermentation with Lactobacillus sake JXNU1-3 on the
quality of Mei yu were investigated. Methods: The sensory evaluation, color, texture and composition of volatile flavor
compounds of Mei yu prepared by traditional fermentation and inoculated fermentation with Lactobacillus sakei JXNU1-3
with different salt concentration during fermentation were compared by sensory evaluation, electronic nose, texture analyzer
and solid phase micro-extraction and gas chromatography-mass spectrometry (SPEM/GC-MS). Result: It was showed that
inoculated fermented Mei yu with a salt concentration of 2% and fermentation time of 3 days had better color, texture, and
higher sensory score. The inoculated fermented Mei yu had lower response values to sulfides and methylated compounds
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compared with the traditional fermented Mei yu. Further, the main flavor substances and key flavor components of these

two fermented fish samples were similar. However, compared with inoculated fermented Mei yu, isoamyl alcohol (sour

odor) and 2-acetylpyrrole (musty odor) compounds were only detected in traditional fermented Mei yu. Conclusions:

Compared with traditional fermentation, inoculated fermentation could reduce the corruption degree and improve the

sensory quality of Mei yu, which indicated that Lactobacillus sakei JXNU1-3 could be used as a good starter culture for the

development of inoculated fermentation technology of Mei yu.

Key words: Mei yu; Lactobacillus sakei JXNU1-3; inoculated fermentation; sensory quality; flavor
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#22  PEN3 BRI F & bR EL AR5 B

Table 2 Standard sensor information of PEN3 electronic nose
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Fig.1 Cross section display (A and B) and whiteness (C) of
Mei yu prepared by traditional fermentation and inoculated
fermentation with different salt concentrations
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Table 3 Comparison of texture parameters of Mei yu prepared by traditional fermentation and
inoculated fermentation with different salt concentrations

NG 3R GEL
A ZHL RIEEREL(D) . . . . . -
1%(EGERE) 2%(EG KR  4%(LGERE) 1%ERERE)  2%(EF AR 4% (B ERE)
1 4794.00+45.56°  367.45+102.40°  3751.65+228.74* 1191.18+312.68° 1245.56+325.96™ 2519.38+237.13"
B (N) 3 4464.91+292.34"  3835.08+1185.36" 2284.93+280.86°  1843.92+168.76" 1257.76+511.86™ 2415.97+435.53"
5 1069.47+65.99°  1534.64+234.32°  2036.29+13.22°  1498.18+164.58" 1019.43£176.17° 1606.91+315.94°
7 785.34+£258.42°  834.61+145.26*  1301.05+418.24° 3767.43+362.79° 1938.32+277.27* 3389.53+166.37°
1 16.07+1.32° 29.25+5.14° 21.5243.21° 29.15+7.98% 84.22+36.08" 55.98+7.10°
o 3 39.13+13.30° 54.36+4.21° 39.21+14.55° 68.35+37.01° 32.38+6.82° 40.86+12.77®
il 5 34.78+6.82% 24.79+4.19° 50.98+10.73" 27.3549.68" 60.5910.81* 52.66+3.76%
7 20.49+12.84%® 31.38+10.92° 36.88+23.95° 31.77+6.56 42.45+7.26% 35.80+0.27°
1 0.42+0.02° 0.42+0.03° 0.47+0.03" 0.40+£0.01° 0.50+0.05° 0.56+0.11°
- 3 0.46+0.01° 0.53+0.04° 0.47+0.10° 0.42+0.02° 0.54+0.03" 0.51+0.05"
/ 5 0.460.01° 0.42+0.06° 0.50+0.02° 0.4420.07° 0.45£0.01° 0.48+0.02°
7 0.4120.05° 0.46£0.05% 0.46£0.07° 0.450.10° 0.49+0.07° 0.48+0.01°
1 0.53+0.03" 0.56+0.01° 0.62+0.01° 0.48+0.06° 0.48+0.10° 0.58+0.02°
3 0.47+0.02° 0.54+0.09° 0.57+0.01* 0.52+0.03" 0.57+0.04° 0.52+0.09°
PR 5 0.56+0.03° 0.510.04° 0.450.03¢ 0.470.01° 0.54+0.06° 0.60+0.16°
7 0.530.01° 0.48+0.04° 0.5240.04° 0.460.04° 0.49+0.03° 0.49+0.04°
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b 3 2100.024250.00° 2010.09+298.49"  1297.53+179.61°  964.65+142.01°  718.89+289.48"  1246.37+183.34"
ek 5 592.99+5.71° 784.20+103.05°  913.61£70.12%  708.83+£66.24™  540.13+28.34"  938.59+117.94°
7 413.03+130.62°  402.51+£58.07°  673.87+244.19°  1709.23£13.07°  956.55£160.61°  1653.60+223.95°
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5 275.40+5.34° 334.09+77.46°  458.57+54.81™  309.04+£22.34° 242.201+7.44 451.22450.31°
7 173.00+£70.74° 183.89422.34%  312.75£150.82°  762.17+176.32°  477.05£138.61°  787.83+131.24°
1 0.38+0.04° 0.25+0.01° 0.40+0.02° 0.26+0.04° 0.25+0.05" 0.31+0.03"
a1 b 3 0.31£0.01° 0.29+0.05° 0.31x0.01° 0.27+0.01° 0.29+0.02° 0.28+0.05"
5 0.23+0.02° 0.26£0.02 0.23+0.02¢ 0.2120.01° 0.24+0.01° 0.29+0.09°
7 0.24+0.03¢ 0.22+0.01° 0.24+0.01° 0.25+0.03" 0.250.01° 0.27+0.03"
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FEAOSANE . N RERIRE MM TR, T WAk
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Fig.2 Sensory evaluation of Mei yu prepared by traditional fermentation and inoculated fermentation with different salt concentrations
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Fig.3 Response radar chart of electronic nose sensor of Mei yu
prepared by traditional fermentation and inoculated fermentation
with 2% salt concentrations after 3 days
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Table 4 Composition and relative contents of volatile substances of Mei yu prepared by traditional fermentation and inoculated

fermentation with 2% salt concentrations after 3 days' fermentation

e LAt MER cas Rt SEUE I
(ngkg DM fLgigme Rk

Jak

1 ATt I CoHyg 5989-27-5 8.28 - - 0.1640.13"

2 +akE C,Hy, 629-59-4 14.97 - 0.93+0.22 0.50+0.35

3 R C,sHs, 629-62-9 17.56 - 0.95+0.02 0.65+0.17

4 1-F 1M CsH,, 87-44-5 19.82 64 0.91+0.13 0.75+0.41

5 WPl C,sH,, 80923-88-2 20.89 - 2.86+0.65 1.64+1.02

6 R e c, mmi0226 2226 - - 033£0.16

7 +ke C\7Hyq 629-78-7 22.41 - 19.96+4.46  24.82+5.76

8 o- THs C,sHy, 29621-78-1 22.48 - 1.14+0.55" -

9 ERE CsHyy 25246-27-9 22.71 - - 5.57+3.54°

10 RAYSH CgHzg 593-45-3 24.61 - 0.68+0.12° -
Hit 27.44+4.05  34.42+6.81
S

11 T C,oH 50 470-82-6 8.86 - - 0.25£0.22°

12 i) C,H,,0 123-51-3 9.39 250 2.96£0.76° -

13 IEC B C4H,,0 111-27-3 13.70 2500 0.97+0.28 0.900.49

14 1-2F4f5-3-1% CeH,O 3391-86-4 16.33 1 0.33+0.06 0.42+0.32

15 J5 R C,oH,s0 78-70-6 18.77 6 1.62:0.44 0.92+0.65

16 1- T/ C,oH,s0 143-08-8 21.49 50 0.11£0.01° -

17 B C,H,O 100-51-6 26.13 - 1.80£0.53 1.72+0.28

18 WL CeH,,0 60-12-8 26.87 750 7.62+0.39 8.94+6.67

19 Kef S5 P B P C,oH,,0 536-60-7 30.68 - 0.45+0.06" -

20 1T CsH;,0 629-76-5 34.00 - - 0.30£0.12°
At 15.86£1.12  13.46+6.44




S 62 Al Tl B 2024 4% 8 A
4
i R B (1 AR (%)
5 LA 53 CAS RT(min) - — : -
(ngkg D" fLyigre Rk
2
21 AR HIE C,H,O 100-52-7 17.90 3 0.91£0.15 0.660.06
22 2,6,6- = HIBE-1-FR - 1- 4R C,oH,0 432-25-7 20.36 5 0.45+0.08 0.35+0.16
23 E-14-Xbe M CisH;00  330207-53-9 23.45 - - 1.15£0.36"
24 += C;H,0 10486-19-8 2491 - 1.5620.54" -
25 A G C4Hy0 124-25-4 27.16 14 2.23+1.01° -
26 (92)-+/\B-9,17- " K5t CH;,0 56554-35-9 36.08 - 1.96+2.42 5.2242.42°
Hit 7.1240.77 7.38+1.86
i 2
27 o- 5T C3H,,0 127-41-3 25.58 - 0.11£0.02° -
28 B 1 C,5H,,0 14901-07-6 27.43 - 1.38+0.38 -
29 Xof AR FE R R TR CyoH,,0, 122-84-9 31.60 - 0.11£0.01° -
30 2-Fhk-4,6- M SR LT CoH,,0, 90-24-4 39.39 - 0.06+0.04 0.03+0.02
it 1.66£0.40° 0.03+0.02
lES
31 IEC R TR C.H, 0, 123-66-0 10.41 1 1.19+1.00 1.49£1.78
32 ER TR C,oHy0, 106-32-1 15.88 1000 0.37+0.20 0.36+0.32
33 P L1 C;3H,0, 627-90-7 23.30 - 0.360.13 0.28+0.01
34 7K A % g C4H,0; 119-36-8 23.97 60 0.24+0.02 0.17+0.13
35 AR g C,,H,0, 106-33-2 25.55 - 0.39+0.14 0.25+0.05
36 [ DUz s CysH300, 124-10-7 28.97 - 0.15+0.07" -
37 TR 2 e C,6H3,0, 124-06-1 29.75 - 0.66+0.28 0.44+0.12
38 FyAr R g C,;H;,0, 112-39-0 32.92 4000 0.630.31 0.30+£0.10
39 FERER T C,sH340, 628-97-7 33.61 2000 1.88+0.74 1.3240.56
40 AR N R C,;H,0, 17092-92-1 34.89 500 - 1.57+0.22°
41 SR . g CyoH;50, 6114-18-7 37.48 - 0.10+0.08° -
At 5.97+1.10 6.18+1.90
A
42 S C,oH,,0 140-67-0 21.55 100 1.78+0.42" -
43 T 7 i C,oH,,0 104-46-1 25.05 - 34.36+1.83  28.27+3.51
44 AT C,H 0, 90-05-1 25.76 10 2.85+0.90 2.94+0.72
45 EN CHO 108-95-2 28.76 5900 - 0.7140.28°
46 TEB C,H,,0, 97-53-0 31.88 - - 2.92+0.31"
47 4-Z I CgH, 0 123-07-9 32.05 - 0.04+0.01° -
48 4-2 I dk-2- PP A SR T CyH,(0, 7786-61-0 32.42 3 2.34+0.83 1.63+0.15
49 LGS CgHN 120-72-9 36.70 500 - 0.05+0.01"
Hit 4137237 36.53+4.00
Hh
50 N-FH BEnte g CHN 96-54-8 6.70 - 0.08+0.07 0.12+0.09
51 2,3,5,6- D4 F JL s CgH,,N, 1124-11-4 16.86 1 000 0.39+0.12 0.3120.03
52 2-ZBRFEnE C¢H,NO 1072-83-9 28.05 100 0.19+0.02° -
53 2,3- AR IR C,H,0 496-16-2 35.88 - - 0.84+0.18"
it 0.58+0.21 1.27+0.25°

e AR B R B2, *Fn B M2 5 (P<0.05) .

¥ERMERRAE A, 3t 725 10 P2 ib &9,
10 FIEEZALG W), 6 FIEEZSALG Y, 4 FRERNZALGH),
11 FIEZM A, 8 Py &I 4 FhH Ah ik
G, Hr, G50k W E b ORI Y 42 BRIk A
Yy, i TR R A Akl 1Y 39 Bk &, AR
ah DL B A G W B R R, R 41.37 %+
2.37% Fll 36.53%+4.00%, HRK s | s | Mk,

52, HAWS IS 59 . AL Rh R s £, 1%

Yo K IR A B ERZE B 1N (P<0.05), HAhZMb 59
i AR (P<0.05) o

e A5 R HL BB =, ARG AR,
Xop & WA A0 ) UK TR ES /N o PR & 1 =g farp
FEIRA G W B EE, 50 0h 19.96%+4.46%
Fi1 24.82%+5.76%; 1P K& I EE PRl HY R 18 XL
RS ——F W o

B o2 N i AUk A ol FR R A6 5 0 I
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FEAR RS, R A TRt T IS SR AR T A
AR, AL G R R P S 15.86%+1.12%, $2F+
KTEEE b 5 13.46%+6.44%, Xt 5510 XU BA #5508
P DTRRAE

P24 It = BERUR. 1 ANV AN U5 198 1) S Ak R 5
PrAE I i PO, S I B — AR, o A TR
10114 RUBRAT B i, PR R AR S P I b S
AR E AR 2 (2 7%), B EF2ES (P>0.05), HH,
PSRRI R | A, M T EARE.

ER DS G R e A

Pl S 4 5 A P 2H 8 A0 R it v oRE S IR,
Hh BB 2L | - 58 B W AN B AR IR I N A AE
L5 Kk T AR TR Y, o 500 22 AN a- 58
S AT AT T8 — 2 I AR, X FE AT
WA P EEEE TR, L G R IR B 0] BB TR B
e o U

P 24 o 7 PR o B £ v R R G e IR, TE
E 227 (P>0.05), PP & IEa B2 TR B
9 A, AHXT R 6.18%+1.90%

FFERA G YTE R AR BR T R R T EEAE .
TEAL G K R A A AN T 5 RS i b &4, AT
BERN 41.37%+2.37%; TEREF 2 I A A Al
T 6 FhIEFALEG Y, FHXT S N 36.53%+4.00%
TEPLHAE S, P, FRETRGI H T e i . A RIAC R i 4-
-2 F AR Ry s v il B i AR T A6 S
X & ERE, AGE KRR AP A& E N
34.36%+1.83%, 12 Pl K& W 2% 0 b gy AH X & & Sl
28.27%+3.51%. (HASER NS (NEEM LR E A
ARSI HH TR, AT AR A S — Rl a4 4
SRR, 1 HEAT A0 B 97 S D38 R i iy A
FYEFHP,

A AP A oh, PR R R farh il S
NEAZE | MERRE | DRIRAEZR ST A d, D HUR B 1
S B A I i B RUBR RZ IR AN RS

F I, TR R R Al Al L, Rh LT E fa i i
Xy e R eritn . EERM NI EHIY) T
TEE, PP TR AR LA . T, S
F AR AR Befh Ry =T 4iRF k&
PR B A AL GE X, RIS F= s T — SR R B 5
YERMF ST, A B PR S R B e 2
ST HATFE M Fasg Bl
2.6 B KBEXKED T

S XIS Tk, X 2% Ehik)E . &
% 3 d ML 58 K TR R P & e 2 £ SR XU il 3 E
ATXF ELAr A, 25 RN 5 iR, ROAV {HARA, %4
Sy FFAE b BV XK B STER AR R, 24 ROAV =1, i%
2H 43 SR T 43 AT R A B S B XUR L S, 24 0.1 <
ROAV<L, iZ4 53X i 1) AR XU ST B2 (i
VER . mad o, 8 & i Fide b & i ds fa rh 4 ias
F 10 Fr (-G, IECEE, D5Raps, KR, 2,6,6-

K5 HET ROAV 1Y 2% hil i | K 3 d LGt ke
FAh i e RN XURAL & 1 3 B s
Table 5 Analysis results of volatile flavor compounds based on
ROAYV of Mei yu prepared by traditional fermentation and
inoculated fermentation with 2% salt concentrations
after 3 days' fermentation

ROAV o
AT m SREFIE b
1A 1.19 0.79 T, AT, TR
FEGHE 0.99 - iR LR
IEC B 27.73 28.19 P dfy, A, Fw
g 22.69 10.29 i, AF
1-TE 0.18 - BT, MG, IRk
K 0.85 0.80 AETT, T, A
I 25.49 1477 “FHUR, B, AR, PR
O EL ase 470 THE SRR, WA R
A 7 e 13.39 - AR, MHEER, MG, B
IECTR B 100.00  100.00 Ay, R
TKA% I g 0.34 0.19 AT, Wi A
AU P TR - 0.21 FERE AUS
O I 1.50 - g S
WA 23.95 19.73 KT, BATE, EE
4-chidk-a- AT, AT

AU T 65.55 36.47
2-Z TSN % 0.16 - IRIRTy, R, e
T =R A B R B T T IL T RO AV AR 14 K 5 Fhitp:/

www.perflavory.com/index.html,

- - 1R . R TERE . IECUIRANR . B
E L BRI | 4- 2 FE-2- IR ) L 7 Fh(IE
O, PR . R, 2,6,6- = K- 1- I M-1-38
. IECVR 4T . AR | 4- 2063 -2-FF A 38
T3 ) B IXUR B 3o A5 R BRI R R IR ) B fa OG5
KU LG5 AR, R AP E—E 25 550

1IE CL iR ZUFE ROAV {H R 100, X 55 fa () 344K
R TRk, TRk 1 SHAE ISR HAh s anskAs
iR B i A SR PN TR (0.1 S ROAV<1), X B fa
RURAEMVE T, 43 5 STRRACTHT IR . I AT 23R
BRo IFERMEGY T, ORI AT 4- 205 3E-2-H 41
KoKWy 1 ROAV {H 43 5l 2 23.95, 19.73 Fl1 65.55,
36.47, YIS NAL G K AN Fh 2 I £ 00 B RUAR A
Gy, LR TR AR mAE. RISy,
IECEER ROAV H 4352 27.73 A 28.19; J5 A& it
B9 ROAV {EZ3 510 22.69 F1 10.29, RIS %] 25
£ A EH RIS A XU RS T 358 R i Bk s SR, 5=
I AEAL G K T a5 P gl A 21, H ROAV (H K
0.99, TTHR T R BLIR . AT IG5 L 5 JR] 300 ) 460 ik
I8 F— 2, 5T A BTSN LAT BRI 2 2 T Sk £ 32
R M IR R AL 48 e W A AR AL B A ik, P L R AY
FR s & R s . TR G, G RIS
P 28 BN 2,6,6- = F L 138 O M - 1R T Y
ROAV 18 53 B J9 25.49 FN 7.56, 13 Fh & W 55 10
ROAV HAK K Iy 14.77 F1 4.70, TI#k T 3F M | &
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