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Selection and fermentation quality evaluation of raw peppers for
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Abstract: [ Objective] To screen the raw pepper varieties suitable for semi-finished chili sauce in red sour soup. [ Methods] Ten different
varieties of high-quality peppers from Guizhou Province are taken as research objects. The aspects below are studied among different
varieties of mature fresh peppers during fermentation: the changes of color, total acid, nitrite, amino acid nitrogen, soluble solids, and other
quality indicators, as well as the content of capsaicin and organic acids at the end of fermentation. Then, sensory evaluation is conducted on
the semi-finished chili sauces. [ Results] The results show that Guizhou Erjingtiao pepper, sheep-horn pepper, Honghang pepper, and screw
pepper produce lower nitrite, higher acid, amino acid nitrogen, and organic acid during fermentation, while maintaining ideal color and

excellent overall quality. Millet spicy and hot girl can maintain bright and vivid color during fermentation, but they are relatively weak in the
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acid production capacity, nitrite content, and other indicators, with high capsaicin content. Due to insufficient flavor coordination, their

sensory acceptance is low. The capsaicin content in the semi-finished chili sauce prepared with cayenne pepper is the lowest, only 1.12 pg/g,

but the acid production capacity is weak and the nitrite content is high, reaching a peak of 16.49 mg/kg. Beauty peppers and strawberry red

peppers are brightly colored and moderately spicy, but they are high in nitrites. Through the principal component analysis of the semi-

finished fermented chili sauce, a correlation is found between the fermentation quality indexes in the semi-finished chili sauces. Then, a

comprehensive evaluation model is constructed for the effect of raw pepper varieties on the fermentation quality of semi-finished chili sauce

in red sour soup. The model is Y=0.525Y,+0.286Y,+0.113Y;. [Conclusion] Semi-finished chili sauces made of Honghang pepper,

Guizhou Erjingtiao pepper, sheep-horn pepper, and screw pepper are bright and red, with a typical lactic acid fermentation aroma and a high

comprehensive quality score, suitable for raw materials to ferment semi-finished chili sauce in red sour soup.

Keywords: chili sauce; variety selection; semi-finished red sour soup; comprehensive evaluation

TR V0 2 5t M i IX P — ol RO e R T Y B
DL (¥ A% 2 R T 12 0 W T i ) 2T BIOABURN 7 5k 43 0 5 R
K ER R A R R R P B A BB R
FHE R T 1 © BRORBUES 7 R 7 A0 3 7 20 i 4 —
FE IR A R R B AL R Y TR Y R
TR AV N B AR 30ORE T LA e KRR BE R B ORURN 7 A
R R E R R E AR C YR E
HBT G B 20 4k BRI LA B B N R B R M E R
i I AN B Y 2 B W B Y B R e ATk B
J10 00 D I 2 O, A S 4R AR BE B AL AR T A2
HERR 7 43 B L 48 98 0 RIS, T L3 g 90 77 XL A4
SR AT S R AT TR PR IR YT S RS 2
LT R W SRS R 57 IR R R R R
JEE IR R4

SR AR AR [ 6T 2T 1 3 1) 5 A A R i et
WEFEE R S, SRR B 7 A AN T B B
T B L BRR P E A E TY 2E S R S AR
21 BT U R T ) T 2 JEORL L ER AR B4 i T A
PE R 2 B AE 5 2117 2 B BB 1 o AT A
B OCHRPE , (H 2 th T BB W R AR 22, 1 AT 2L 1R 7
B BIORR F K T TR R i 0 R K 2 0T 2 0 s R O
T, T AN [8) b 2 18] i 228 5 M K, 45 5 18 UL TR V0 °F
it BB ol BT AN — Rk 2 A I R T B 42 5 e B 21
T2 173 (14 it JBT LB o

AF 9 488 B0 5 M, DX JBT S AL o Dy SR 9 4L
2 Vi e FLAR R PE R AL 8 B9k R I T2 58 2o 43 BT R [6)
ol Sl ABUTE A T2 S BB 2 8 o 2o 2 o 2% B AR A 11
b, HE— 25X R W AR 2 L AT F2 A3 0 AT L b
JH T BRARUEURE il o X 2112 7 2 180t PR i B 82 el 179 25
B VOB AR A R B TSR A AR ), A5 5 VR L
DB HH 3 B £ TR V70 21 I BROB 3 A TR (1 BRORBL s Aol
1 RS 5Tk
1.1 #REMNHE

FAMC A AR B R 38 A RE R LD )

KB IR LML DU 30 4% LA ERR T 10 Rl i
B AR < 7 6

eSS T NI ON E v el TN

X IR R (ER R ZE 2 e IR T £ FR AT .
BT ot , BLAR 4x LAk 243 00 A PR A

Ty Tk 56 o 4 R P R LB a3 bl R R T B 4
o2 A PR A

S AL T (36%~38%) : 4 HT 4l , KRl %5 Wi ik
ST BRA ] 5

3,5-TAH ALK b R R T L IR 4 L I TR A
i ST AL B R A R A PR A H

A BEAR S T, U R FE AR AR
NG

T DU A o RO B A A S, b s AR R
B I 0 A R |

A BACPE IR K WA HH-1 D R T 2R M R AR R

5
&l

A, 7 fE R 8 X T R 48 - GZX-GF101-3-BS-IT B, i
AR B A IR A

1 £ T RE M HE ML HC-300T2 Y, 7k BE 7 % AL i it
TRABRAA
SR 722 8, 1A R A R A FRA ]
pH T : PHS-3C A, L iff i 35 (U 25 A IR A 7l 5
F R AL ATC HY TR T & 5 B 223 )

>

{85 5 5 25 4 HP-2136 %Y, |- 76 I 52 B 2L 2547 TR

»
&l

»
hel

TR R LY 1260 Y, 36 [ A A H
1.2 R H*E
1.2.1 R4

(1) TERRE:

B IR kv R T e A B AR
B 35— B KRB B — A A )

(2) T2 A5 N fof 21 BRSO VB T L 8 T,
A GE R ( 2 FR AR ) IS HEATRERR , TS TR L 6% 1Y



F&M | Vol.41, No.10

b RS S B B R B, KB N 25~30 °C, K BERT[E]
30 d, B0 S d BURE RS I, 45 B3 A AT .

122 el #5020 E AR L " b
B SPAT I 10 Y5 O H4E 42 20 (D TR 6 25

AE=J(aL") +(aa") + (28", (1)
K

AE—— 825

AL Aa" Ab'—HFE S AN R R TER R B LY (o b1 78

1h1H .

1.23 MBI E % GB 12456—2021( & i % 2 [
%ﬁ‘/ﬁ 1 it e TR 1 T ) T B s R E TR AT
124 WHMmRHSTENE SHEFESEHTL.4
1 A I A% R 6 & ik bR E 2K »=0.041x10.011 1(R*=
0.992 5), Hor x ARG EE |y Jy WA R 4L & & (mg/kg)

125 AERBSATEHWE % GB 5009.235—2016¢
BT A E R ARE B T S SR A A e ) P BT
AT .

1.2.6  AIEVERIEME  $ NY/T 2637—2014(K R
BRI TR A e P A BT .
1.2.7 HHBSENE B0 E SR )y gk 4R BUk
PR I T ) A o A, SR FH 3 280 A 0 1% 1k &5 PR E 1
AT AE

{385 . C H: (200 mm X 4.6 mm, 5 mm) ; K I %5 . PDA
R W ARSI A 5 R DU 3 4 280 nm, 3t i 1.0 mL/min;
R 35 °Cs [ hub B, JERE R 10 pL; 3 ShAH « B (A) A
afi K (B) , #6 B ¥ i : 0~20 min, 70% A; 20.0~20.5 min,
70%~90% A ;20.5~26.5 min, 90% A ;26.5~27.0 min, 90%~
70% A327.0~32.0 min,70% A

T T A B < AR B IRAE S J5 B9 R 1.000 0 g, Il 5 mL
FH B, 35 “CifE 4 30 min, f , 2 DR W 0 A5 AR & o DA
OB S Y 35 Ay 8 AL B o, €8 5 08 T AR Sy R A Ay, 225
HURARZE T2 . y=13 171x—1 144.9,R*=0.999.
1.2.8 AL & il

(1) i 55 . C oy B35 A (250 mm X 4.6 mm, 5 um) ;
PDA — #%  BF 50 & 0 &% 5 & I I KK 210 nm, i
0.8 mL/min; #: 6 30 °C; H shibAf , JEFE R 10 pL; i sh Al
B % —0.05 mol/L pH 2.4 W 1R — & 8 K W (Vi :
Vs —aminn—0.8:99.2)

(2) B R 2R A0 2 1) - 2 IR SR B T T TR 4 fﬁllﬁm
P2 A o 1l 2R, DL MR J5 a2 VA 3 A B A b x, B i 0 T
TR y AR HEMTZR, WL AR 1.

(3) BESALBE RS BRI 1.0 g BESN N2 mL K, B4,
& 21, 8 A (25 °C | 40 kHz, 270 W) #& B 30 min,
10 000 r/min, 4 “CE.L> 10 min, B 0.45 pm JE B 3E , 15

PRIBIN G LT BRI7 F AL M BRI R BB ML O 32 2 % % BT A

=1 AYBRRERLTE

Table 1  Standard curve equation for organic acids
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Table 2 Sensory evaluation criteria of chili sauce
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Figure 1 Total acid content changes in different varieties

of peppers during fermentation
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Figure 2 Soluble solid content changes in different

varieties of peppers during fermentation
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Table 4 Nitrite content changes in different varieties of peppers during fermentation

S TE I

WAHFRER & i/ (mg-kg ")

[ /d ML SN TS SRR

F A

FRFLTH

/N BB TSR LDBUR Ik T

0 9.27+0.18" 8.89+0.17" 4.70+0.42° 2.76+0.07* 4.05+0.40° 7.22+0.28" 5.33+0.56°

9.2840.74*12.77+0.78* 7.55+0.26°

5 11.10+0.26°12.90+0.12" 7.55+0.26° 3.47+0.13% 4.624+0.16° 9.52--0.12° 5.55+0.22¢ 10.58+0.17°14.33+0.13" 8.34--0.06°

10 16.190.3616.19+0.36" 8.91+0.58" 4.41+0.17*4.82+0.49* 5.5540.32° 5.9140.09° 10.69+0.29° 7.124-0.10°8.494-0.27°

15 10.77+0.04"10.77+0.04" 9.2840.08" 9.824+0.45* 5.96+0.11°
20 6.87+0.24" 6.8740.24" 7.0940.47° 7.4340.58°7.09+0.56" 6.164-0.57"° 8.984+0.90"

25  4.2840.14°
30 3.86£0.41°

4.28+0.14° 5.72£0.58" 6.0840.06" 5.78+0.14"
3.8640.41° 421+0.67° 5.4340.26" 5.24£0.42°

5.67+0.27° 9.79+0.06"
5.63+0.40° 6.304+0.10°

6.7940.09" 7.3440.09" 10.48+0.08"
6.12+0.59°
5.96+0.18" 5.42+0.38"5.73+0.18"

4.69+0.29°

5.244+0.16° 6.1370.09"

4.96+0.32" 4.89+0.15 4.51+0.28" 5.46+0.09"

T RN E TR R R BA B2 (P<0.05),

x5

TEMMABELETIETEERSRAET

Table 5 Amino acid nitrogen content changes in different peppers during fermentation

S T

MRS T

/(10 2g-g ")

B4R I SN BAR W

/NI L2 G 1 D1 et S i Bk T

0.284+0.02°
0.30+£0.01°
0.3340.03¢
0.3620.01°
0.44+0.01°

0.2940.01°
0.31£0.03

0.3240.02¢
0.32740.03°
0.49+0.02"

0 0.29+0.01° 0.3140.02°
5 0.3120.03° 0.324£0.01°
10 0.3940.04° 0.4840.01"
15 0.4740.01° 0.5840.01°
20 0.560.02" 0.560.01"
25 0.53+0.01° 0.5140.02° 0.514+0.02°

30 0.52220.01° 0.474-0.01° 0.50=-0.02° 0.514-0.03°

0.2340.02% 0.31+0.03" 0.27+0.02> 0.26+0.01°
0.26+0.02° 0.390.01° 0.31£0.02¢
0.4020.01°
0.5740.01°
0.48+0.02" 0.48+0.01° 0.5440.02°
0.4840.02"° 0.46+0.01°
0.4240.04°

0.31£0.02° 0.404-0.01°
0.4340.01° 0.50+0.02°
0.47-40.01° 0.4640.03°

0.39+0.02"
0.6120.02* 0.3220.01° 0.2120.03°
0.4740.03* 0.59+0.01°
0.59-0.02" 0.48-+0.02"

0.56-0.02" 0.5240.02°

0.27-+0.01¢
0.3340.03°
0.36-+0.02¢

0.450.03% 0.3940.02°

0.51+0.02° 0.5640.04

0.40--0.02° 0.494-0.02¢ 0.384+0.03% 0.5540.03* 0.47+0.02°

T FAATANE FREAN R KR B W 25 5 (P<<0.05) .

ARG &k T 2 T 45 RN 4)) 8 K 559.65,507.65 pe/g, R
PR A 1o o T WU R N
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Figure 3 Capsaicin content in different chili sauces at 30

days of fermentation
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2 ARH DO ) ZIR A T LR S R L AR AL SR L
AL VKBRS R R AU B, K
LD B P FL IR T A R A R o R 7 52043,
200.37 mg/kg, MM H R ERFR LA — I P S ke
g 840.16,231.80 mg/kg, 5t I S th 2R AP EERR th &
TR 4 4 070.23,890.94 mg/kg , B2 22 B BE FA R &
I 9 270.21 mg/kg.
28 AERMHERENBETEN

1 22 6 T, R [A] AU s BT A B e 2
5 (P<C0.05) , 8% B VT 43 50 v 19 02 25 A ARL L N R 4% (IR
22 B LD T R | 7 O R v L € e
A5 Hb o A0 B, A VR AR Y R R, U A Y
iR 00 A 3 R 5 VRO 2R A AR L 95 ML B R T OB UK
e T AN L35, E B 2 A K
M e AT, RRE S v, A T 5 /N R B B TR 2R A
BCE BN, EE R AR L R R AR R
SO o B A 7= B AR AN

A T R A R PR AR S A e R P A A T A
P B AN TR OB B A B o) 25 SRR, R
SRR A R AR S R AR AR R 65

PRIBIN G LT BRI7 F AL M BRI R BB ML O 32 2 % % BT A

5507y B A A3 0 R T LT R 2 A R 1
O T B €, L R e R 10 A0 R . 20T 1% BT AR
e Kk 5 0k 22 5 S R EES R AR A LR VR
LR S AN R B B BB A OG
29 AEGRMEBZEMELBERRNES DN

MRAE FIRFFSY, B P (LE o' (8 b ) EFE R
PO AR R R NN RS e DI R A SR I A =8
3 S B AR S K TR SRSUE 10 S B A T S R U
XF bR AR 0 D e B BE AT b A AL Ab B AR S
Kaiser-Meyer-Olkin fil] Bf (KMO {8 i =0.6) Fil [ 45 F1) 5k 1
£ 38 ¥ (Bartlett 1 Sig {A hf <<0.05) X 3 B 43 43 H1 1 & H
PEFEAT R 45 . WF ST K B, O R AR S B 4
KMO fH 4 0.622, Sig {5} 0.000, £ 45 3E FH 23R, 15 B 3% He
14 it JO0 8 s 22 )2 R DG B 1, P I SR A S e T
A 43 AT 5 R S DR R R ) 212 37 1 B R
R i T 255 PRI AR AR
291 FEHAHT X 104 G R & BGOSR
FEFRIEAT E AT 4 AT A A DG AR AR A AR A T
F RS R IR AR A 7 2% DTRRR K SR DTk LU e
it BORCH fh JA E SE R R EE A, LRSS IR IR T

Fo RBIIRAEAAMEBRENENBREITES

Table 6 Sensory scores of different fermented chili sauces at 30 days of fermentation

FE& JuRES Jpig:i A Wk B
FAM 22.46+0.24° 17.3440.29° 21.854+0.19° 26.2940.55 87.944+1.27°
A A 19.68+0.25° 14.79+0.32° 21.75+0.28" 24.26+0.63 80.48+ 1.48°
TN IR 4% 22.94+0.16° 17.38+0.29* 21.39+0.23" 27.82+1.31° 89.53+1.99°
EYN:: 21.7640.11° 16.4540.28" 20.7440.12° 23.8340.75° 82.78+1.25"
FLRFLLHL 19.46+0.31° 17.24+0.23" 20.5740.32° 24.3140.29° 81.58+1.10°
I K 21.6740.44° 15.66+0.31° 19.68+0.55° 17.3740.33¢ 74.3841.63¢
U 22 11 21.85+0.48" 17.92+0.27° 21.76+0.45 26.42+1.19" 87.95+2.39°
g I 3R & 21.2540.35" 16.3740.26" 21.28+0.41° 24.9240.64° 83.82+1.66"
LI BT 22.73+0.31° 17.51+0.31° 21.48+0.47" 25.6540.29" 86.9741.38%
k¥ 20.9740.34% 17.53+0.22° 18.67+0.51° 17.4540.58¢ 74.6241.64

T EfTNG TR E R R B 22 5 (P<C0.05) .

KT BOWMEE . FETBMERRITaBE

Table 7 Component characteristic values, variance contribution rate and cumulative contribution rate

o R CERRNI:N AT A
Bt Tr Iy /% RBU% J58an Tr /% 2B%
1 4.727 52.521 52.521 4.727 52.521 52.521
2 2.575 28.613 81.134 2.575 28.613 81.134
3 1.021 11.348 92.481 1.021 11.348 92.481
4 0.388 4.306 96.787
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26 7 00, LUVRRAE A > 1 bR, il ad 35 o 0 Hr i
B 3 A4 3 A o, HoOr 28 BTEk R 4 B 52.521%,
28.613%, 11.348% , Rl 22 5Tk R ik 5 92.481%, 15 W i

HEE 288 HA | 2025 FF 10 A | RRSHUK

3 O3 o UMUK A i B SR i R e A W T
34 IR A RO, IR R A AR KO e SBRORL
W HA H B TR A AR SR LR 8

RS EHSBERMESHTER

Table 8 Characteristic vectors and loading matrix of principal components

B Fgr1 F g2 F g3
i AR b

FRAE ) ik A {H FEAE 1] 4k WA (H FEAE 1) A {E

MR 0.393 0.855 —0.282 —0.452 0.189 0.191
L 0.237 0.516 0.495 0.794 —0.126 —0.128
a’ 0.406 0.882 0.223 0.357 —0.140 —0.141
b 0.313 0.680 0.440 0.706 0.029 0.029
AHEMRER 0.247 0.538 —0.336 —0.539 0.574 0.580
RIRTETEN —0.407 —0.884 —0.111 —0.178 0.186 0.188
PRI, —0.076 —0.166 0.447 0.718 0.652 0.658
A HLER 0.390 0.848 —0.124 —0.198 0.241 0.243
BE IS 0.377 0.819 —0.303 —0.487 —0.284 —0.287
BT F B FE 53 53 B v SO T (8] BT AR bR T 3 R HEMEBELAERRIEREEEIRESITM

RS AR R R B, IE 97 6 R R W 9 O 1 20 e 8 M AL,
FRLA 1 BB B TN AR o E A LR R ET
gy A RE >0.8, 5 R B A 150 2 35 E MG, T
55310 il 1 0 28k A {E R — 0.884, 1t WH IV i 1R kA b
X ERA il JBT 04 B 1 5 0 B K 5 S A3 2 R ESE I R L
8 "B BB, ; 3 A 43 3 3 B2 R 2 BOABURR 5
PR 25 R, 3 (B K, 0 W L X M 0 B 28 A PE h B
1E [l 5% 0
2.9.2 BBLS RO LR V7 2 B i R R TR BT R TR (1Y
LEA TP IR A A AR R 3R 8 S H X R (9 3 ALy L 15 B
3AE ST AR5

Y,=—0.393X,4+0.237X,+0.406 X,+0.313X,+0.247 X, —
0.407X,—0.076X,+0.390X,+0.377X,, (2)

Y,=—0.282X,40.495X,+0.223 X,+0.440X,— 0.336 X, —
0.111X,+0.447X,—0.124X,—0.303 X,, (3)

Y,=0.189X,—0.126 X,— 0.140X,+0.029X,+0.574 X, +
0.186X,+0.652X,+0.241 X,— 0.284X,, (4)

favis o

Y Yo Y F WA L R 2 B 31558

X~ Xe—— R LM o™ bH R A A R
A ORI A MLIR B IV 4 bR v A AL B A ERE

VA% 32 B0 RR A AE LE 3 R, A4 ot o ALl X 21
T2 17 Y B b B T T T S ) 1Y) 255 ST ARl Y=
0.525Y,+0.286Y,+0.113Y,, il i 15 15 B 45 & 15 40 45 21
W9,

Hi & 9 AT, 7E Y, 5 43 3 A AR B R S I 42

Table 9 Comprehensive  score and  comprehensive

evaluation of fermentation quality index for chili

sauces
FE Y, Y, Y, Y
F A 2.26 —0.26 —0.23 1.09
4 A —3.01 —2.51 0.03 —2.29
TN R & 2.81 0.14 —0.27 1.49
BN —1.09 —0.76 0.21 —0.77
FERFLIAM —2.03 —0.78 —0.99 —1.40
I AR —1.15 3.46 0.17 0.41
W22 4 1.84 —0.63 —0.21 0.76
DY JI| =30 4% —0.07 1.09 —1.79 0.07
EAR I 2.49 —0.89 1.39 1.21
Bk T —2.05 1.13 1.68 —0.57

P LER AR A3 LU R, 39 > 1, T AT 3 3 A AR € 0
1 PR R R A R R R AR HURE S TS s 1A
RN ORI DU 360 2% BRI 145 0 5 e, AT 3 FOBURL
W r B i R ARG A 5 Y5 AR 0 R AR SN
TR LDBURRU B BT A R AR R
BRBUSG B o ARFEZE A5 20 Y T, S TR) it Bl AR
I S W e TRAT AR A 2 S G P SN R O LD
AR IR 22 MU £5 5 1 03 5, U I M B AR 7
LR BURLA

3 ik

S TR J2 A L1 IR 7 e AN T D B — A FR Y T
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