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Abstract: A large amount of salted chili pepper water is produced after desalination in high-salt chili pepper processing.
This pollutes the environment and causes loss of nutrients from the chili peppers themselves. Medium- or low-salt chili
pepper fermentation is considered the future direction and focus of the development of chili pepper processing technology.
In this study, Lactobacillus plantarum and Meyerozyma guilliermondii were used for low-salt fermentation at a salinity
of 8% (m/m). The physical and chemical indices, such as pH and total acid, reducing sugar, and amino acid nitrogen content
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were determined, as well as the sensory evaluation scores. The organic acid content was determined using high performance
liquid chromatography. The volatile aromatic substances were determined using headspace solid phase microextraction-gas
chromatography mass spectrometry. The flavor quality of chili peppers naturally fermented at room temperature, naturally fermented
at 32 “C, fermented at a salinity of 18% (m/m) (supplied by company X), and subjected to inoculated fermentation at 32 ‘C were
compared and analyzed using cluster analysis and principal component analysis. The results show that the overall sensory scores
of the fermented chili peppers provided by company X and the inoculated fermented chili peppers were 90.81 and 88.80 points,
respectively, and their total acid content was 0.62 and 0.74 g/100 g, respectively. The fermented chili pepper products of Company
X contained low organic acid content, and the lactic acid content in the inoculated fermented peppers was higher. There were
significant differences in the volatile aromatic substances among the different fermented peppers (P<0.05). Specifically, acids
(51.62%) and esters (33.46%) accounted for the highest proportion of volatile aromatic substances in the fermented chili peppers
from company X. Meanwhile, esters (40.77%), acids (19.84%), and alcohols (12.75%) accounted for the highest proportion of
volatile aromatic substances in the inoculated fermented chili peppers. Alkanes (31%) and esters (16.29%~18.10%) accounted
for the highest proportion in the natural fermentation groups. Principal component analysis revealed that the inoculated fermented
peppers contained the most key aromatic substances, mainly providing lactic acid and floral-fruity flavors. The stains used in this
study can be used as a basis for low-salt inoculated fermentation of chili peppers.
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Table 2 Basic physical and chemical index measurement results
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Fig.1 Sensory score radar chart of fermented pepper
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Table 3 Regression analysis and retention time of organic acids

HHEE ARGE ] /min - B XFAE  AMEEAHK(R)
FE 3.308 =46 046x+27 465 0.999 4

BB B 3.468 1=360.01x+4 315.2 0.997 4

FRER 3.879 1=970.82x-969.57 0.999 9
LBk 4.571 1=239.3x+2 053.1 0.999 9
3 4.776 1=811.03x+20 796 0.996 8

ATALBR 5.621 y=1271.7x-690.18 1.000 0

T 6.250 y=678.24x-1 518.8 1.000 0
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Table 4 The content of organic acids in fermented pepper (g/kg)
P ‘ FRARFE
EAECYi:Y CK, CK, CK, R,
F—m] — 0.059+0.002° 0.076+0.001° 0.069+0.001° 0.415+0.007"
G B — 1.65+0.08" 21.63+1.09° 21.25+1.07° 23.30+1.19°
PR 18.970.20° 15.38+0.15° 18.99:£0.20° 16.66+0.17¢ 26.05+0.32"
FLBR — 14.5742.72° 15.5140.29" 8.27+2.01¢ 84.74+0.94°
[ 7.304+0.24° 2.92+0.27° 2.65+0.30 2.16+0.36" 4.03+0.14°
ATALBR 13.09+1.38" 11.98+0.03* 8.93+0.02° 8.49+0.01° 1.50+0.03¢
T8 3.37+0.05° 6.37+0.04 7.27+0.03¢ 10.58+0.02° 18.47+0.01°
Bt 42.73+1.29° 52.93+2.98" 74.85+1.25 67.47+0.45° 158.50+0.74"
E: R—AT AR FHREALZRRE (P<0.05), RZ, MAZFMHEZF (P>005). “— ATAEH,
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VUZH R B U h B R ) & AR 2RI R 2, X
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B HTE. KR CEG. FRAIR O BE AR AR R OB
LR VUEE . 9- /ST BR 416 45 7 DU 40 i B A
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B KMEEHEE. AR OB & ERE. 5 CK.
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LliE IR MR OB O DUBRSE S
BB, 20k 162,19, 158.52. 3 407.07.
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AR 8. WA 28, WHRRRFEE. KB 2
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Fig.4 Clustering heat map of volatile aroma components
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Table 5 rOAVs values of volatile substances in different fermented pepper
£5 A% AR AT TR rOAVS
H(ng/kg) CK, CK, CK, R,
Al LR T B 2 FLAEEL AR — — — 9.87
A2 F R ER T B 2.2 RO AR F AR 121.40  110.33 — 62.58
A3 RBR L Bs 23 HARF AR 3.53 3.42 — 6.89
A4 K F B LB 60 A AR 2k A A, — — 0.79 —
A5 IKAp B F B 40 AR L&FtEHA 6.17 4.80 9.58 2.92
Bk A6 KAp R T Bs 84 ERMEAFHEA 0.34 0.16 0.06 0.12
A7 AZARBR LB 2000 Wi Fe R A AL 0.31 0.21 1.80 1.10
A8 A AEBR T B 10 AE. REAKR — — 16.80 —
""" B1 OB 250 S AT S8 0.53 0.43 — 0.69
B2 1- 8% 1000 BRAFES A 0.03 0.03 — 0.05
B3 1- 8% 110 ¥ R Fr BOLAE LG 1.10 1.46 — —
B4 R B 10 000 A A Ak — — — 0.02
B5 KB 86 F Aok B HOLE — — — 2.76
B6 p- FPAE B 300 6 A A A 0.11 0.14 — 0.18
5% B7 ArtiEz 40 BAa. HHOEOLE 22.62 22.71 13.39 1.51
B8 a- AN B 330 ETH. 2F8SE4 032 0.29 1.13 0.33
B9 SRS 6 BA s 254, — — — 40.96
B10 4- ¥ A& -1- R B% 820 F A=Ak A R 0.34 0.43 — 0.57
"""" Cl SR 3000 AfREA, — — - 0.01
C2 Fg 3000 EARREA — 0.01 — 0.01
C3 e 3000 H G g Wy AT A A 0.13 0.16 0.01 0.24
C4 ERE 10 000 BEAAEE YA S % 0.01 — — —
Cs W 2R 10 000 Aoy A4, — — — 0.01
BmE  C6 AZ AR B 10 000 BLA B Aok 0.16 0.07 0.13 0.22
C7 3- ¥ATER 120 HAATR R BIK S A 0.40 0.66 — —
C8 4- ¥ KRR 810 ZEA R Rk 0.03 — — 0.01
""" DI Eom 45 ZEHERA — - — 12.99
D2 Ei7S 1 o I A B A8 — — — 224.12
D3 EE S 350 EMFEBA= 0y Bk 0.29 0.17 — 0.27
D4 KB 2RARLEF A 53.62 40.18 3.94 59.41
., D5 +—a THAEHE A — — — 3.90
X D6 R -2- FHids EheWife A A A 32.37 21.87 — 27.66
D7 3- FEUL RE 0.2 £4&. BEAEA 101.16 — — 150.87
WE B2 Aotk A 60 AHRLEA, 1049 1083 1076 1477
""" Fl T b 64 A T HE% — - 3.12 —
WE 2 D- #45 b 15 FeA A — — — 2.01
""" Gl )R E 21 H R H AR 1.93 1.41 — 1.26
G2 4- TR KEy 21 EAMA — 1.25 1.25 3.59
gk G342 FREAXRD 50 Bfe. HHEHMES — 2.30 0.21 1.66
G4 4- TH AR R EY 3 T A K BMEA, — 25.15 26.25 121.96
""" 0l 2- LB Ak 10 000 g BAE IS A — — 0.001 0.001
He 02 2- FEUR 3-FT AE 2 e E B A A, 58.68 21.32 — 9.21
it e U 25 15A 364
E =7 Rk,
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