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Abstract: Dynamic changes in physicochemical indexes, microbiological indicators, and flavor during natural fermentation of Liuyang
douchi were studied. Samples were obtained from the Liuyang Tianmashan Lobster Sauce Factory. Culture-based methods were used to
determine changes in the bacterial and fungal counts, and total acid, amino acid nitrogen, protein, and water content were measured. The results
indicated that during the production of Liuyang douchi, the total bacterial count reached a maximum (3.8x10" CFU/g) on the fourth day, and the
maximum fungal count was 1.5%10° CFU/g. Changes in total acid and amino acid nitrogen showed similar trends, and the content of total acid
and amino acid nitrogen in the finished product were 2.15% and 1.37%, respectively. The total nitrogen content changed slightly during the
fermentation process. The protein content in the finished product was 40.08%. The moisture content showed a downward trend during the
fermentation and reached 14.30% in the finished product. Principal component analysis of the data obtained using an electronic nose could
distinguish samples taken at different stages of the fermentation process. The electronic tongue could stably and efficiently detect differences in
taste of the lobster sauce at various stages of the fermentation, mainly reflected in the bitterness, umami, richness and saltiness. The maximum
intensities of bitterness and umami were found after 17 d of fermentation, and the maximum intensities of saltiness and richness were found after
four days of fermentation.
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Table 1 Liuyang douchi samples and their sample numbers

Y oot E oot
1 BAER 8 wE
2 ERA 9 EAEH1d
3 MAEMA1d 10 JE K MF2d
4 AAEF2d 1 JE K BER3d
5 AAEF3d 12 JBE B FAd
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7 AABEFSd
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Table 2 List of Liuyang douchi sample numbers

R LR B Ele  AekKE/mL
1 &z 20 80
2 K1 d 25 100
3 K2 d 25 100
4 K3 d 25 100
5 & 4 d 25 100
6 A E5d 25 100
7 % E#17d 25 100
8 Pl 25 100
9 MARK L d 20 80
10 AREE2d 20 80
11 MARKEEId 20 80
12 MARK B4 d 20 80
13 B 25 100

i AL SCBRtE L, FRRERR 1| ROHURERS 1], A
KPR A GRS B B BRI



MR @I

Modern Food Science and Technology

2016, Vol.32, No.8

HHMER. EAMR. Ko IS IEREIRR5)
A, RIS I E AR R A
221 wFERMTL BT EPIEATL

AR TR SR, R TREIRAIE R AR
I 5 AN FI SR AL R ARRACIURE i, 2P JRES
HIHF R R PERE LA 3.

%< 3 TS-5000Z B F & BOE RS

Table 3 TS-5000Z electronic nose sensor array
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Fig.1 Changes in bacterial and fungal counts throughout the
Liuyang douchi natural fermentation
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Table 4 Changes in main chemical constituents throughout the

Liuyang douchi natural fermentation

oo o RAMER  RAA Ko

1 0.07+0.01 0.19+£0.01 40.5140.03  11.20£0.02
2 0.40+0.01 0.30+0.01 26.2140.03  45.30+0.03
3 0.38+0.01 0.27+0.01 25.65£0.03  42.30+0.03
4 0.54+0.01 0.29+0.01 23.8540.03  41.30+0.03
5 0.774£0.02  0.3120.01 20.95+£0.02  41.2040.03
6 0.89+0.02  0.400.01 21.31£0.03  34.20+0.02
7 0.93+0.01 044002  21.770.03  31.70+0.02
8 1.32+0.03  0.57+0.01 21.33+0.03  35.10+0.03
9 1.28+0.03  0.76+0.01 20.91+0.03  42.60+0.03
10 1.21+0.03 1.01£0.02  21.33x0.01  44.60+0.03
11 1.15£0.02  0.94+0.02  22.76+0.03 41.90+0.02
12 1.11£0.03  0.88+0.01 23.07+0.03  40.50+0.03
13 2.15+0.03 1.3740.03  40.08£0.03  14.30+0.01
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Table 5 Changes in taste during the Liuyang douchi natural

fermentation

# oo I 25 Ak iR
1 [ Aok fRAR
2 1R} Sy S
3 78, 4ok aHvRK AR
6 A, AIAEL Fak ik
8 243, AdmAHELE FahE AR
10 FXupE BAEE Rk
12 AR A A A AR i3
13 T A kA ARAE

34 REIAR R HEAERE N
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Table 6 Amino acid content and proportions of total free amino acids at different stages of the Liuyang douchi natural fermentation

28 AABESd AR 17d e
A 8. 3. b5 3

REEE gwn me *F wen *F wew M wew

IMAZRBL Asp 4.11 11.69 2.68 5.70 2.43 4.63 521 5.74

I E B Thr 145 4.13 2.45 5.21 2.9 5.70 4.27 4.71

£ 5B Ser 1.82 5.18 231 491 2.57 4.90 4.22 4.65

B2 Glu 6.37 18.12 9.16 19.48 9.60 18.30 15.83 17.45

H 2 Gly 1.59 452 1.32 2.81 1.49 2.84 2.12 234

AEFL Ala 1.62 461 3.78 8.04 4.46 8.50 6.11 6.73
TR
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#EER
PLEEL Cys 0.43 1.22 0.28 0.60 0.28 0.53 0 0
HEBL Val 1.72 489 2.71 5.76 29 5.53 5.08 5.60
F R Met 0.19 0.54 0.73 1.55 0.86 1.64 1.24 1.37
e R e 1.70 484 1.63 3.47 1.98 3.77 3.52 3.88
o EPR Leu 3.18 9.05 3.78 8.04 459 8.75 8.24 9.08
fi& 2B Tyr 1.12 3.19 2.16 4.59 2.56 4.88 443 4.88
KA BB Phe 1.89 5.38 0.93 1.98 1.59 3.03 2.36 2.60
BB Lys 2.53 7.20 3.76 7.99 3.98 7.59 6.71 7.39
48B4 His 0.92 2.62 0.88 1.87 097 1.85 1.57 1.73
AR BB Arg 2.64 7.51 4.06 8.63 3.60 6.86 8.60 9.48
N 2F Pro 1.87 5.32 441 9.38 5.61 10.69 11.23 12.38
Sk 2K AR 10.48 16.87 11.84 25.18 12.03 22.93 21.04 23.19
Fh RN .12 12.57 8.73 6.57 11.63 791 9.07 7.48
¥ 35.15 100 47.03 100 5246 100 90.74 100
AL E 1d MARE 4 d EXI T
ROk £ EEAA & EEA & EEA
4E(g/100 ) . 4F . .
B b B ) B A
IMAZBL Asp 7.10 7.43 8.65 9.53 4.24 4.65
AEBE Thr 458 4.80 4,08 4.50 2.18 2.39
# FBE Ser 4,03 422 3.71 4.09 1.59 1.75
2B Glu 20.13 21.08 18.4 20.28 8.65 9.50
H 2 Gly 2.49 2.61 2.62 2.89 3.90 428
FREFL Ala 7.69 8.05 8.95 9.86 17.74 19.47
LEFL Cys 0.56 0.59 0.37 041 8.01 8.79
HAF Val 6.48 6.78 7.24 7.98 7.35 8.07
A5 Met 1.51 1.58 137 1.51 1.46 1.60
IR Tle 4.47 468 4.95 5.46 5.83 6.40
T EFL Leu 9.52 9.97 9.03 9.95 10.66 11.70
B4 EER Tyr 2.25 2.36 2.16 2.38 0.99 1.09
AR EER Phe 2.39 2.50 1.65 1.82 0.88 0.97
BB Lys 7.38 7.73 6.24 6.88 4.28 4.70
20 BB His 1.76 1.84 1.25 1.38 1.70 1.87
R Arg 4.48 4.69 0.92 1.01 115 1.26
2B Pro 8.69 9.10 9.15 10.08 10.49 11.51
SfoR BURAR 27.23 28.51 27.05 29.81 12.89 14.15
TR BIRER 4.64 4.86 3.81 4.20 1.87 2.05
BT 95.51 100 90.74 100 91.10 100

i SRR EURELA Glu Ao Asp 482 Ae, FEREIM A Tyr 4o Phe 2 fe; 2 2 B R 692K AT 69 BIRBR0 A,
AR A i B BB

HI# 6 T, SREAERMELFE A& B AL
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15 90%, PRIRAEDMREHS R A BEORE AR
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d>TRREFE > T S U SR 17 d>RFE S >R,
MERUR I P rh Bk 2 SR RR LU R s — 15 2, 1K
R R R K R E I OSSR, (B Rdn A5 12.89, A
RSN K. BT URIER IS,
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Fig.2 PCA plot of Liuyang douchi samples taken at different
fermentation stages
AFER B BT BHE R Y PCA S dras Rl
2: B HTTREN 79.46%, WA BBUX 5

FES I EBE BAFE. HUL EWERTLAE T, A
BE4d 5KRFEL. 2. 3, 4. Sd EZRAERNEE, 51,
2. 3d MERFEAHRIES —Fln b, mi5kEE4d
5 d ERFERIER —ERD L. TERFEN
B SR, HERUR M B S — RS — oy B
HEMZESR, SRR SR 2 R EE 5 —
FRGT o TS o BB G B 1R ) ) 2 S

LOADING 43#t PCA 7 CORRELATION #H 7 44:
TR TG s ek 05 A R A R AN 5 — Ry
XAkt KBRS 5 & s RED X
W ERUr XTI AR RN, B ZERGT R RR

230

T ZETRRFIE RN T 99.92%, Sz 1R R AG(E
B
3.6 WFEIMERBLBE R KRS LM

2K

== reference
—
- SEAEIK
— 2R
- BRI
— AR
—_— SR
3 BMITE
L
- HEBVREN R
e SEBUREAE2R
— MBI R
= WEBUAE WA K
T

LS

kg

[l

[E 3 LLRefSol SLLiRG A ENIERTIAE
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Fig.5 Changes in astringency, astringency aftertaste, bitterness,
and bitterness aftertaste throughout the Liuyang douchi

natural fermentation
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Fig.6 Changes in umami, richness, saltiness, and sourness
throughout the Liuyang douchi natural fermentation
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Fig.7 Response line chart for three cycles of all samples
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Table7 Statistical analysis of the data

R ARAT Bek  Fek ek weRERR AskErR Sk FEE BOR
g REMTFHM 0.42 0.18 0.07 0.06 0.03 0.22 027 015
s;: AFdnayF{a 429 2.81 0.71 0.91 0.35 1.5 299 331
sy M SLAYATRIRE 4.16 2.05 0.58 0.53 0.18 1.4 237 326
m: g/s,x100(%) 9.88 6.49 10.01 6.92 9.06 1458 898 454
my: g@/s,x100(%) 10.19 8.9 12.28 11.89 17.75 1561 1135  4.62
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