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Abstract: In order to explore the influence of twice fermentation technology on the quality of pickled peppers, the
differences in crispness, color, amino acid nitrogen and free amino acids were measured and analyzed by two-fermentation
of Zunyi characteristic pickled peppers, and the taste activity value (TAV), principal component analysis (PCA) were used
to evaluate the content, composition and flavor diversity of free amino acids in pickled capsicum. The results showed that
the amino acid nitrogen content in the four kinds of pickled peppers (fresh, traditional natural primary fermentation for 30 d,
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twice fermented, traditional natural primary fermentation for 150 d) were 0.05, 0.17, 0.24, 0.18 g/100 g respectively, and
the amino acid nitrogen content of the twice fermented peppers was the highest, and the brittleness remained good and the
color was bright red. All samples contained 13, 15, 16 and 15 kinds of amino acids respectively, the flavor characteristics
were umami amino acid>sweet amino acid>bitter amino acid, and glutamic acid had the greatest effect on the flavor of
pickled pepper, with TAV values ranging from 9.67~45.67. Three principal components were extracted by principal
component analysis, and the cumulative variance contribution rate was as high as 98.584%, which could better reflect the
comprehensive information of free amino acids in the sample, it was found that glutamic acid, threonine, valine,
methionine, isoleucine, histidine, arginine, glycine, cysteine, leucine and tyrosine had the greatest influence on the taste of
pickled pepper, and the comprehensive score of each principal component obtained the highest comprehensive score of
Zunyi characteristic pickled pepper. The comprehensive evaluation found that the quality of free amino acids in Zunyi
characteristic pickled pepper was better than that of fresh and traditional natural pickled peppers, which provided a
theoretical basis for the improvement of pickled pepper fermentation technology and the artificial control of pickled pepper

flavor.
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Fig.1 Preparation process of Zunyi characteristic bubble pepper
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Table 1 Physicochemical indicators of pickled pepper
R Ja s (g) AE AHRMREA (2100 g)
CG 2671.78+0.23% 0+0.00* 0.05+0.021°
SF-1 2612.87+0.34" 1.67+0.061° 0.17+0.034°
EF 2578.00£0.04" 1.76+0.251° 0.24+0.02°
SF-2 2509.00+0.13° 1.84+0.043" 0.18+0.023°
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Table 2 Free amino acid composition of characteristic pickled
pepper with natural and two-fermentation

i (mg/g)
CG SF-1 EF SF-2

HELRRAR

KA R (Asp)* 0.55+0.03¢ 1.34£0.14° 3.21£0.21* 1.5420.24

IR (Thr)™ 0.26£0.01° 0.79+0.05" 1.35£0.22* 0.75+0.05
22541 (Ser)® 0.14£0.13° 1.00+£0.02° 2.88+0.04* 1.01%0.02°
BEIR(Glu)® 2.90+0.06° 8.33+0.16° 13.7+0.09* 4.82+0.26°
H4MR(Gly)® 0.18£0.16° 0.41£0.14* 0.17+0.34° 0.36+0.14°
AR (Ala)® 0.47£0.09° 1.43+0.05° 0.74+0.12° 0.97+0.07°
IR (Cys) - — 0.1120.01°

AR (Val)™ 0.48+0.06° 0.96+0.03* 0.92+0.02° 0.74+0.14°
B % (Met)” - 0.25+0.14° 0.23£0.10° 0.21+0.28°
Soa iR (le)” 1.34+0.06" 0.81+0.18" 0.40+0.03% 0.69+£0.06°
SEE R (Lew)” 0.79+0.23¢ 1.23£0.01° 0.51£0.12° 0.87+0.15
1% 2R (Tyr)* 0.25+0.15° 0.59+0.26" 0.23+0.13° 0.43+0.31%
ZH & R (His)® 0.19£0.01° 0.62+0.13* 0.52+0.03* 0.32+0.01°
AR (Lys)” 0.27+0.18° 0.65+0.08" 0.37+0.04° 0.60+0.01°
H AR (Arg)® — 0.87£0.05° 0.74£0.01° 0.64+0.04®
it 2 (Pro)® 0.16£0.34° 0.30£0.01° 0.42+0.12* 0.28+0.11°

TR O (EAA) 3.14£0.54° 4.69+0.49" 3.78+0.53" 3.86+0.69"
REER TR (TAA)  7.98£1.51° 19.58+1.45° 26.5+1.63" 14.23+1.89°
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Fig.2 Pattern diagram of flavored amino acid composition of
natural and two-fermented characteristic pickled pepper (mg/g)
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Free amino acid TAV of natural and two-fermented
characteristic pickled pepper
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Table 4 Component eigenvalues, variance contribution rate and
cumulative contribution rate

s v S TAV

BAm  RERE j;(mgl/gﬁ CG  SF-1 EF SF-2
Asp fE/R (+) 1 055 134 321 1.54
Thr At (+) 2.6 0.10 030 0.52 0.29
Ser At (+) 1.5 0.09  0.67 1.92 0.67
Glu /A (+) 0.3 9.67 2777 4567 16.07
Gly fitf /PR (+) 1.3 0.14 032 0.13 0.28
Ala Fit/eE(+) 0.6 0.78  2.38 1.23 1.62
Cys (=) 0.02 0.00 000 550  0.00
Val /() 0.4 120 240 2.30 1.85
Met /() 0.3 0.00  0.83 077  0.70
Ile (=) 0.9 149  0.90 0.44 0.77
Leu (=) 1.9 042 065 027 046
Tyr (=) 2.6 0.10 023 009 0.7
His /(=) 0.2 095 3.0  2.60 1.60
Lys At (=) 0.5 0.54 130 0.74 1.20
Arg /(=) 0.5 0.00 174 1.48 1.28
Pro it (+) 3 0.05 010  0.14  0.09

T “H RS NIR, RN S AR TR

FE 3 WL, 7E 4 DRESL T TAV>1 2 EIRZH
SRS HEASAR ], 76 & W B Asp. Glu, Ala,
Val, His. Arg 1 TAV PJHRTF 1, XJ 3% MR 19 5T #k i
K, Hrr Glu X BRAUXUBR 19 52 Wi e K, TAV {BAE
9.67~45.67 Z[H], 2k EEE AR &) T, HA RN
PR 8 5€ TR | % fiff 12 55 07 T 55 R T I AR R )
2B, BEEREIEFLG T Ser, Ala SERIH A A Mt
AR, Hor Ser A AE PH U 5 AL A AR €0, Y AR
TAV KT 1, Ala 1 His i) TAV 15K BRI 1
KT 1, XEERBTRRAR IS, BEAT SRR IR, 2B
H S ANASTRAY FTBREY  FE S PR RS i R U iR
HIFhE IR Z, (HINAY Val, Arg B9 TAV (BB
KT 1, AITE—ERL R EREINEE BRI e E A B 32
THERE, [R5 35 PR 2 B8 7 AR T BB, T %L
IR A S PR BLIR 1Y S RFOCREY . AR, ANH]
VLI Z BEIR g ZE X H XU SR A7 E 25 5, SR
& Thr, Gly. Met, Leu. Tyr Fl Pro XJ {3 314 3£ 4
UK DTHR AR B 45 /)N, IR 45 LR Glu., His. Asp.
Val, Arg. Ala. Ser. Cys. Ile. Lys X 13 3 FEUXUER 24
A AN [FIFREE B2
2.5 EEREFIFEEERRER S T
2.5.1 FWMSFAHT dE L FE ST S BTR UL IRARRE S
o S A R IR AT LR G VP o R REYE B, DA
16 T B Z IEMRAE bRV E VI ah H A8 1, SRS K Asp.
Thr. Ser. Glu. Gly. Ala, Cys. Val, Met, Ile. Leu.
Tyr. His. Lys. Arg. Pro Zahr L 5K I g5 M
Xy Xow Xyeooo. Xysu Xyg PEFF F2 ST 53 1T, 45 5 01
2 4~ 5 R,

H e 4 Al A, 22 Fl o e A 2 0T 3 3k
g1, Ferh g 1 B 1977 22 STk R RN 54.328%,

By FFE(E Jr Z TR (%) ST (%)

1 8.692 54.328 54.328
2 6.026 37.660 91.988
3 1.055 6.596 98.584
4 0.133 0.834 99.418
5 0.069 0.434 99.852
6 0.015 0.094 99.946
7 0.009 0.054 100

RS FMOTRIE S R R

Table 5 Eigenvectors and loading matrix of principal

components
O TS T2 T3
PO R Ao SRR R SERE B
Asp 0261 0769  —0257 -0632 —0.093 —0.096
Thr 0299 0.882  —0.187 -0.459  —0.052 —0.053
Ser 0258 0762  —0261 —0.641 0.006  0.006
Glu 0276 0.813  —-0210 -0.516 0244 0251
Gly 0.131  0.385 0372 0912  —0.109 -0.112
Ala 0224  0.66 0295  0.723 0.170  0.175
Cys 0.172  0.508  —0.348 -0.855  0.074 0.076
Val 0328  0.967 0.034  0.084 0.203  0.209
Met 0328  0.968 0.077  0.19 -0.124 —0.127
Ile -0311 -0917  0.120  0.294 0215 0221
Leu 0.020  0.06 0388 0.952 0.268  0.275
Tyr 0.133  0.393 0371 091 0.104  0.107
His 0291  0.859 0.054  0.132 0.438  0.45
Lys 0202  0.597 0314 0772  —0.168 —0.173
Arg 0.328  0.966 0.090  0.22 -0.005 —0.005
Pro 0.197  0.582 0.145 0356  —0.690 —0.709

RUIEE 1 FE S XV ORI B S LR ik JOT 1 5 i
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Fig.3 Principal component analysis gravel diagram
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Fig.4 PCA load diagram of free amino acids in pickled pepper
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Table 6 Principal component scores and comprehensive scores

of pickled pepper
FEf F, F, F, F
1(CG) —4.67 —-0.03 0.58 -2.16
2(SF-1) 1.90 -3.34 1.09 0.49
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4(SF-2) 0.29 1.05 -1.28 -0.29
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