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ABSTRACT: Objective To optimize the fermentation process with fresh Capsicum annuum L. as raw materials
using Lactiplantibacillus plantarum L. and analyze the quality of fermented Capsicum annuum L. under the
optimized conditions. Methods Using single factor and orthogonal experiments, the fermentation parameter of
fermented Capsicum annuum L. inoculated with lactic acid bacteria were optimized and verified for the optimized
fermentation condition. The changes of total acid, reducing sugar, nitrite content, and volatile substances were studied

during the fermentation process of Capsicum annuum L. under the condition of the optimal parameters. By
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comparative analysis, the quality characteristics of strongly fermented Capsicum annuum L. were obtained.

Results Under the condition of optimized fermentation parameters (fermentation temperature 35 °C; fermentation

time 10 d; lactic acid bacteria addition 4%; salt addition 4%), fermented Capsicum annuum L. showed sensory scores of

83.00+0.16, pH 3.38+0.02, total acid content of (15.55+0.24) g/kg, L" of 36.76+0.82, a” of 22.45+0.65, b" of 4.04+0.43,

and soluble solid substance of (13.07+0.03)%. Lactic acid and malic acid were the main organic acids of fermented

Capsicum annuum L., and their contents were (1.9611+0.0800) mg/mL and (1.8600+0.1000) mg/mL, respectively. The

flavor substances mainly included acids, esters, ketones, alcohols, and hydrocarbons. Among them, acids accounted for

65.45% of the relative content of total flavor substances. Conclusion Fermentation with lactic acid bacterium strain

can enhance brightly fresh redness, crisp, rich aroma, suitable acidity, uniform texture and excellent taste, which are

widely accepted by consumers.
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Fig.l Effects of different salt addition levels on sensory evaluation
and total acidity of fermented Capsicum annuum L.
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Fig.2 Effects of different fermentation temperatures on sensory
evaluation and total acidity of fermented Capsicum annuum L.
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and total acidity of fermented Capsicum annuum L.
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Fig.4 Effects of different inoculation amounts of lactic acid bacteria
on sensory scores and total acidity of fermented
Capsicum annuum L.
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Table 3 Analysis of orthogonal experiment results

5 AFREERMEY% B REERESC  CkKBERE/M D EEBBINE%  GZEREITES BRRA(gke)
1 1 1 1 1 64 1.50
2 1 2 2 2 59 3.51
3 1 3 3 3 42 3.49
4 2 1 2 3 57 3.78
5 2 2 3 1 72 13.03
6 2 3 1 2 71 5.33
7 3 1 3 2 59 3.85
8 3 2 1 3 64 1.87
9 3 3 2 1 68 10.15
K, 55.00 60.00 66.33 68.00
" K, 66.67 65.00 61.33 63.00
K 63.67 60.33 57.67 54.33
W2 R 11.67 5.00 8.66 13.67
K, 2.83 3.04 2.90 8.23
i K> 7.38 6.14 5.81 423
K 5.29 6.32 6.79 3.05
W2z R 4.55 3.28 3.89 5.18
- BETRERMRAE N 4.B,C\Dy; BT B
LK

WA AN 4>B5C3D,
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Table 4 Results of inoculation fermentation verification
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KRR EL/d 20 10

pH 3.52+0.02 3.38+0.02

R/ (g/kg) 8.44+0.13 15.55+0.24
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a’ 17.1340.62 22.45+0.65

b 0.71£0.23 4.04+0.43

A B/ % 11.47+0.03 13.07+0.03

B4 74.00+1.44 83.00+0.16

pH 55 8 d iK% 3.38+0.02, HARKBEAS 20 d /Y pH K
3.5240.02, FIASHERNFLER B 23 N BB K BEE R, IR0
FE AR B 00 pH FAG . BRI T W R AR EY, LR A
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9, mT BRKREAMNLGEIBRE T 0480(74.00+1.44) 53
PR 2 W20 1 BB AL T AR R T
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R LR > R R >3 AR > O > R R B > T A R . 2
FhFLRR A & WA HLIR B ok 5.2235 mg/mL, Hibg
BLIR 1 5k oh i AR Rk ZL R >3 R e > 3 F i >
15> TR>Fr IR > A R o LI 0SSR R R iR Y 22
A AR, H & 2K KN (1.9611£0.0800) mg/mL F
(1.8600+0.1000) mg/mL . LR & MR Y 4 E R R 4 I,
FURRIR R L AN | BRIERGR T, LR XD RE UG XU 52 i e K,
HYOB SRR, A ERBAVIRES S ER T HR K, Al
T P 45 s ol A5 M RORBUR UM B A, BRI 2 L R AR 7 45T
WFFE ]I 1L G0 A TR RE AN XU AR S & A B8 . A
B, SRR, AR . o . FrERMITIR, KRy
e, HUOMPERR, HAH LRI & SRR, 5
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SRR 1) O B A R TR LY 1 g B U A AT, AR
TRV A R 1) 5 i R 0055 T 2ok e v 35 | 1) 97
FEM, AT AR v R T RO P A R S . XU
BB R S RN S BRI S R, D3R
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233 A RKBELLLE BBF K BE G AE L Rk RS 9

22038 T I (ORI, 7 R A TR R AL 1% DX
Py BRIt 44 FhXBR LSRR 6) PRI IR ) 45 1k
PImA AR . BRE . S S . B2, S R
M2t . s . BERRL ALy, XS KBRS & A 14 Fil
B2 . 5 FPER . 2 FPaRAkd . 1 FhEEL 1 RDEE. 5 AP, 4 B0
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Table 5 Organic acid content of 2 types of fermented Capsicum annuum L.

RN rziiES EVEYF LR BRI R /s A 8k & 8 5 i/ (mg/mL) FERh B I /(mg/mL)
LR Y=0.5157X-0.6289 4.6348 1.4580+0.0400 1.9611+0.0800
AR Y=1.0903X+2.3468 3.7722 0.0214+0.0000 0.0562+0.0000
IR Y=0.702X-0.1541 5.9008 0.0471+0.0000 0.2224+0.0100
BEHIR Y=0.435X-3.0177 6.5234 0.7757+0.0500 0.5568+0.0200
SRR ¥=0.5705X-0.3839 43883 1.3179+0.0900 1.8600+0.1000
2 Y=0.4017X-2.2217 5.0212 0.3029+0.0100 0.2670+0.0300
FiR Y=2.6224X+27.78 3.4195 0.2359+0.0100 0.3000+0.0500
AR E 4.1589 5.2235
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Table 6 Content of volatile flavor compounds in 2 types of
fermented Capsicum annuum L.
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