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Abstract: The 120-day fermentation process and microbial community changes in Ciba chili paste were investigated.
Dynamic changes in total acid, pH, electronic nose response values, and viable microbial counts during the fermentation cycle
were analyzed. Metagenomic analysis was employed to elucidate microbial community succession. The results showed that pH
decreased from 4.73 to 4.11, whereas total acid content increased from 8.28 to 13.53 g-kg "' during fermentation. The response
values of all electronic nose sensors decreased significantly after fermentation. Lactic acid bacteria, bacteria, and yeast counts
increased to 5.45, 5.51, and 2.79 lg CFU/g, respectively, during the middle stage of fermentation, whereas the mold count
peaked at 2.16 1g CFU/g in early-stage fermentation. In the final stage, lactic acid bacteria and bacteria counts decreased to
5.21 and 5.35 lg CFU/g, respectively, and stabilized, whereas yeast and mold counts dropped to <10 CFU/g. Based on a-diversity
analysis, bacteria were the dominant microbial community in Ciba chili paste fermentation; Staphylococcus, Leuconostoc,
Lactiplantibacillus, Bacillus, and Weissella were dominant in the early stage and were succeeded by Fructilactobacillus in the
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middle-late stage. The fungal community was dominated by Zygosaccharomyces, Aspergillus, Starmerella, and Wickerhamiella,

which were collectively involved in the fermentation process. These findings provide a theoretical basis for optimizing Ciba chili

paste production and developing a fermented hotpot base.
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Fig.1 Trends of pH and total acid content during the
fermentation of Ciba chili paste

E: RAHFEPARNGINEFHFATEARE £ 7
(P<0.05). FFR.
212 wF@ea R

SRR A [ 2 T B ) A R AR ()T 20 SOk AR Ak
IR T Bt R, F LT S 1 14 A A% SRS R A 22
Hl RIS (B 2a), 7 2H R B RE RO BHORUE AF  ( FR A
B BRI ARLAAE 5, FRALIERES S3. S14 M M AH
WK HTEREEZER (P>0.05), HAMLKISL T
ANFEFEE MR, BARTT S, H5ARKEEFE (FO) X
b, I 120 d FORESL (F120) 84 88 25 mi N 5 5 44
HIAFRREE MBI RE A REZEEZR (P<0.05).
BEE R IEREAT , ST A% BRI B S I Sl M T Beda 3,
0~30 d M N 4B 29 BEAR 30%, 30~60 d A 48 8 [8] T 2 4]
SEE 1Y 85%, 60~90 d HH IR £ FE, £ 90~120 d
IR B VTURIE ) 66.7%. BRILZ AL, S2. S4~S13 £/
i 2R W 7 5 R X AN TR S, R AT S A S T
P29 40%, 1E 30~60 d kN6 1, BJS FR 2B
FEZEDR, FAE 90~120 d IFZERF AR S 558 1 50%
KA

AHEFRY, ST RBLEARARENE, I
BEE KRR ERER, HESMAEY (EW. A
BRHS) SEEMRSA. FAMGESERRY. H
BE S NIE 757 N 7 KSR BRI 2 A A
RGN, W ST A% R AF W46 e SR AR N 805 s S5 A
Bl 1A LAE H, 0~30 d ZAEAR U BEME . A HLER AR 1
PRI AR R VERTIA BT, E K3E. misE,

SRR R PG RPN T 30~60 d T ER A
AR TR, KIS R, S1 A& ARm
JEAFL H L ] S 1 A A% SR 2% 3 T 5 s 60~120 d A
AW B @RGP R, KT [R]R BETE Bm fe tE
NEE, FHEEMOE R RIS, BE. RS E A
FAMEFE R AR, S REAK NE, HEEAE G
Fasg 19 L BRI sh A i AR 2R, R T A
AR 2 POE T FEAH BT, B RO R
WA M A ARSI, AR Y, R E
R B 2 8 T B 245 P DARR B R e =4, FF T
KT B BRI 5

XA R 5 B A 28 AR P A e s AR
IR AR AR ARG, [T 1 130 B R T BB 6 P AR R R
R HH AN R AR AN SRR, I ) 7 A YD R A
I AT AR 9 R A MG RE AR S e B E AR 1B A8 br . AR
a5 1R E,  JEATT DUAE 0~30 d S K EEY)
Wi, REZAEBAIE L 30~60 d NAEEHH, Rt
YA AR T BUR A 218015 60~90 d AR REH 5 1,
AT G = FIFE R ; 90~120 d #F N KBER
W, MAYETEERERETRE. RATHE
=R T (PCAD FIA MBS 1 i f /> — 36 40 531 43
#r (PLS-DA) XfHi-F ¥ dt4T Z G it i,
K 2b. 2¢ flion, BEASERARFHI AL A TR A4 7] B K
VOIIRE S 2 N RISy, I AETE ] 22 5. (HR %
90 d 1 120 d MIFEM R REH 0 5, FIEREMAX
HE, RUMHBELEEEES, 35U PR B
TAEREE 90 d 5 W TR, WHENREARIAZ L
K. PLS-DA B#taieFEH A Q2 sk T &AM
Q2 MELFHL S Y # A2 S/ T55T 0 B, PLS-DA
BRIRTHE, MK 2d TG HAHE AU AL 2 AT SR

22 HAEHME R B P HAENERENE
i

T B e T R R AR TR AL (L
MW BERFRD MEEEEYE, HEBEA S pH {H.
ERINZAS SPS 3 L MRy v LY 1= PR i L S W
KISt G AR U A R, FLER A .
BERBON AN 2 B A 35 2 % BT e TR, R
ABOVE AR 5 (KR 5 AR, FLIR AR R MR Y,
M SHCE BT E TR, BERRE S N A ETHE TR
WE. HnlE] 3 Fron, ASHT T PRGOS B A I A R
T i T B h A5 AR AR IR A% G0 5 A R I T
SR BB 2R G R B B AT AR AR, T RE A
TN T — 5 U AR R T 2t

71




MR B

Modern Food Science and Technology

2026, Vol.42, No.7

—a—F(Q
——F10
——F20
——F30
—+—F60
S12 ——F90
——F120
S11
b = FO
e F10
A F20
v F30
9 <«F60
3 > F90
< * F120
N
O
A~
C = FO
e F10
AF20
v F30
9 <«F60
5 » F90
< ¢ F120
N
O
=%
=30 -20 -10 0 10 20
PC1 (95.5%)
R2=(0.0, 0.046 1), Q2=(0.0, —0.433
d ( ), Q2=( )/’.
08 el
0.6 .. ,,,, ; P L
04r | HWE .- L ®R2
0.2+ P Lo mQ2
0.0 — =
-0.2} P
0.4 -~
-0.6 L

2 HiBH M E R B R F RS TRt 2N
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Table 2 Quantitative results of a-diversity index from macro-genome sequencing of fermented Ciba chili paste
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