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Comparison of the effects of room and low fermentation temperatures on the
quality of secondary fermented chili sauce

ZHENG Xun-Pei', QIN Ye-You?, CHAO Jin’, JIANG Li-Wen', LI Pao"", LIU Yang""

(1. College of Food Science and Technology, Hunan Agricultural University, Changsha 410128, China,
2. Hunan Tantanxiang Bio-technology Co., Ltd., Changsha 410300, China;
3. Hunan Tea Group Co., Ltd., Changsha 410126, China)

ABSTRACT: Objective To investigate the effects of room and low fermentation temperatures on the quality of
secondary fermented chili sauce. Methods The total acid, amino acid nitrogen, total sugar and reducing sugar were

measured at different temperatures. The flavor profile was obtained with the electronic nose technology. The volatile
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components and main flavor substances in 3 fermentation time nodes were analyzed by headspace solid-phase
microextraction-gas chromatography-mass spectrometry (HS-SPME-GC-MS) combined with aroma activity value.
Results The total sugar and reducing sugar content of chili sauce gradually decreased during the fermentation
process, while the higher the temperature, the faster the decrease speed. The total acid content showed an upward
trend, and the change of the amino acid nitrogen content was not significant. There were certain differences in the
types of flavor components in fermented chili sauce at different temperatures. A total of 70 volatile compounds were
identified with HS-SPME-GC-MS. 2-Methoxy-4-vinylphenol (spicy, woody), benzaldehyde (hyacinth), and methyl
salicylate (sweet, minty) were the main aroma-producing compounds shared by different fermentation temperatures.
Diallyl disulfide was the aroma-producing compound in the low fermentation temperature chili sauce, accompanied
by other co-contributing aromas such as linalool (floral), methyl eugenol (roasted flavor), ethyl oleate (buttery), and
y-cedrene (woody) in the late stage of low-temperature fermentation. Ethyl linoleate (floral, fruity), ethyl decanoate
(coconut), methyl salicylate (sweet, minty), ethyl palmitate (creamy), and 4-ethylphenol (smoky) were the
aroma-producing compounds in room fermentation temperature chili sauce. Conclusion The generation rate and
increment of flavor compounds with room fermentation temperature are better than those of low fermentation
temperature, indicating that room temperature fermentation is superior to low temperature fermentation. This study
provides a new approach for flavor enhancement of salt embryo chili, and technical support for the development of
chili sauce and chopped chili products in the future.

KEY WORDS: secondary fermented chili sauce; room fermentation temperature; low fermentation temperature;

electronic nose; headspace solid-phase microextraction-gas chromatography-mass spectrometry; flavor compound
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Fig.2 Changes of total acidity and amino acid nitrogen content in
secondary fermented chili sauce at different temperatures (7=3)
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75023-40-4 (S,1Z,5E)-1,5-—FF HL-8-5F N M -1,5-3R 28 — I - - - - 0.05 -
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2 5835-18-7 2,5,5,8a-PU HI 3£-2,3,4,42,6,8-7~ 7 - Mk Mei il 0.09 010 0.12  0.09 0.14 0.16
17081-85-5 1,2- 5 -0 A 3 0.17 0.14 015 010  0.16 0.20
2765-11-9 T - 0.04  0.07 0.04 - 0.06
[EES 122-78-1 RO - 0.14  0.19  0.08 0.23 0.14
100-52-7 R H - 0.13 024 - 0.27 -
95-63-6 1,2,4- = HE 031  0.09  0.11 - - -
2179-57-9 TR - 0.04  0.84 - - -
HoAth 116-53-0 2-WIE TR - 0.03  0.02 0.0l 0.03 0.03
115-10-6 —H ik 3.68 327 330 - 3.45 -
108-67-8 1,3,5-=HR - 0.15 - 0.10 - -

T R ARA

25 ZREBEBENETSEEESH

Wid4E 4 OAV mI DL E i #r SRR EE T k&
T R B 1) IUBR 5 A4 2031 O AV S & JRUBR 43 114 12
HS5H AR, OAV=1 B, FRIZY A KA —
FEMIREMT; OAV =10 B, F7m 120 X KUK 52 Al K 38
A I E AR L BER T RS (A3 F1 B3)IW i
RYERSY OAV, 33 1 OAV =1 1 XL #ES S, Al
PLE H, OAV(H = | (4 3t 14 Fh, oA & B
FESRIA T 6 R, 51 KRR R ER . IR Z

5. FEREHIR TR . 4-Z 2K . Xt OB BB AT . K2
W X ORI CEF . ARF)EPTFE S PR
e, RV S R OR R & IR B AR R R, 1
RHBEERME, VAN EER®RY iz —;, HkEZ
BE XU )« KAG IR H R R . AT F) 1) OAV fEH) =
10, A R K B TRk T A6 | B A e A AR A
Ht, Xt I AR AW | 7 2 L KK g R H g b 5
FEG LA B FEEFY R . R L B S, AN
B GREE)OAV HE R, NI T T WAl M55
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®3 FRIBEREAEBRMEZELERSH OAV &

Table 3 OAY of volatile components in secondary fermented chili sauce at different temperatures

OAV {&

i AL EA S B/ (ng/ke) AR
A3 B3

1 K 564.23 <1 5.09 TR

2 H PR T 55.56 <1 4.14 WAE A
3 FR LT 19.30 <1 6.22 . RE
4 KL 155.55 <1 1.22 L

5 SR LR 5.00 <1 56.00 ¥

6 KA 2 W R 40.00 13.00 34.00 N Fiis
7 PR S5 1R £ T 4000.00 <1 3.18 WY
8 DIATHI ¥ 450.00 3.73 59.33 TR

9 PRGN 2000.00 1.31 27.73 Wi
10 4- L FEAANAR MY 89.25 <1 4.71 T, FRE
11 4-Z IR 21.00 1.43 11.43 M
12 XF LA FERTAE A 12.02 64.06 216.31 . AREF
13 KO 6.30 30.16 22.22 W& T3
14 Bt 75 B St 80.00 10.05 <1 AR

H: HMEET ( Compilations of odour threshold values in air, water and other media (Edition 2011) ),

Bk, BLA, FFHRREEIER) . N EERR P R (EFXIR) . I
TR LR (WM IAR) « y- S5 A (FA AT )5 A AR I A 192 e 19 4
AR EYII . WK RS PR O B 2
Y, T B AR AL R B S YA <. H OAV A
H g BB R AR CBR(ERAT) . Z$IR LR (1)
KGR FEREE . AT . AR ER@HE) . FRE
BR(E . A RPROERGE ). WEER CBRRY)
). ROTROBEIEES), X5 2.4 35 GC-MS MES;
RV .

3 4 i

T 3o AN ) 2 TR B E T Uk & T OB 3 FRALFE A LA
R AR A B (0 3 T R I, B R ST ] R 15, b
B R B3 JRUN 5 i R /L, Lk TR R, IR
PG, BRI R 2 T, (R R
R AR 8, AR T K & B XUk X,
IAFETE—E 25 5 HS-SPME-GC-MS L4610 Hy 70 % %
PRy o HHpx IR AB CEEF . AF). BB
53 h KoK b B R (R . AT ) R S T 1
FERFEYI, NI R GRE) WAR TR & EOR
AWEERFYR, A SEEACTE) . WD ER (%
B | TR LR (WM AR . p-B NG AR S5 IR
HEE AR EY R, WK ZBEGERE), BT
BR(BBF45) . KM H ERCEA . AT . FEHR LR (W)

) 4-C R OO 3 7 )35 I A e RS L 7
P AR BEAAET, FLXUBR Y B B 15 4 B
TR A B, O R R BOARIE N 1 B i) XUk, S SR IR
BRI i AL B AL T B SR, A TR U R T O™
b PR AR PRAE T I S AR, AT HRTE T A
SRR B (8°C I 28°C) I R K I UL it T, At 42 19
I B X U B i JOR ) i ANV o e Ah, A L
JRE Xk UK e e AR A T R 114 52 T LA S AL By o 3 —
BT
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