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Effects of Different Salt Addition Levels on Physicochemical Properties and Bacterial Diversity of
Mustard During Pickling Process

HUO Hongyan'?, ZENG Yaoying"?, YU Zhuojun'?, XIONG Yubo'?, ZHAO Ye’, SHE Jiehai'?, ZHANG Kai'?, ZHOU Wenhua'**
(1. College of Food Science and Engineering, South Central University of Forestry Science & Technology, Changsha 410004, China;
2. Hunan Provincial Key Laboratory of Speciality Food Processing, Changsha 410004, China;
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Abstract: The mustard in the natural fermentation process (1-45 days) of dry-salting method under different salt
levels (9%, 12%, 15%, 18%, based on mustard mass) was used as the research object. The basic physical and chemical
indexes, color and bacterial flora diversity were detected by conventional detection methods and high-throughput
sequencing technology. The results showed that the pH value of pickled mustard in each group decreased first and
then tended to be gentle, the change of total acid content was opposite, while the contents of reducing sugar, nitrite
and amino acid nitrogen increased first and then decreased during the fermentation process. With the increase of
salt addition level, the pH value and reducing sugar content of pickled mustard increased, and the total acid content
decreased. At 45 days of fermentation, the amino acid nitrogen content of pickled mustard with salt addition level
15% was the highest, and the nitrite content of pickled mustard with salt addition level 12% was the lowest. The color
of pickled mustard in each group became darker during fermentation, and the saturation of yellow increased, but the

color became brighter with the increase of salt addition level. At 45 days of fermentation, the bacterial flora diversity
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of pickled mustard with salt addition levels 9% and 12% was higher, and the bacterial flora richness of pickled mustard
with salt addition level 15% was the highest. The difference in bacterial flora of pickled mustard in each group was
mainly reflected in the relative abundance. At 45 days of fermentation, the main dominant bacterial genera in pickled
mustard with salt addition level 9% were Lactiplantibacillus and Corynebacterium, while the main dominant bacterial
genera in pickled mustard with other salt concentrations were Staphylococcus. In summary, the suitable salt addition
level for pickled mustard should be 12%—15%.
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Fig. 1  Changes of pH (A), total acid (B) and reducing sugar (C) content in
mustard during the pickling with different salt addition levels
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Fig.2  Changes of nitrite content in mustard during the pickling with
different salt addition levels
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Fig.4  Color change of mustard during the pickling with different
salt addition levels
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Table1  a-Diversity analysis results of bacterial flora in mustard during the
pickling with different salt addition levels
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S12 dl 99.81 588.65+33.28° 3.37+0.15°  0.57£0.03"
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S12_d45 99.94 283.14+£13.17% 3.48+0.11°  0.7940.01°
S15_d45 99.91 309.67+£20.20° 2.82+0.05°  0.65+0.01°
SI8_d45 99.94 23231420.64° 2.84+0.08  0.73%0.01°
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Fig. 6 Venn diagram of bacterial operational taxonomic units for
cured mustard fermented for 1 (A) and 45 days (B) with
different salt addition levels
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Fig.7  Bacterial community structure of cured mustard during the

pickling with different salt addition levels at the phylum (A) and genus (B) levels
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53.42%. 45.31%, AR50 B J& MR 3= 53 0 8577 %
3.10%-~ 8.37% 9.36%; XK F#AS A, 2% & (M AHXT
FRERRAR, AR HHAT T, (H 5 % Bk AR
T, RHRERBIMEN12%. 15%F18%H 5 5
B 2 N50.14% . 84.75% 87.07%, LS,
X ] Re A BT R B LR R AR LR, pHAE R BE,
AT B2 bR o {HL B 5 LR bR S PR R SS , pHAE T R

T, 2 BRGNP v B R AT, LT A2 AR IR
%, Segr IR, E NN N9 %R M ST, FLIEAT
1 R R AT B i P AEDGT = B B S T AR A, i
45.84%- 18.38%, Ut HAX 20 b Ja 1 10 it A 1% 1 1% BT
AR P AK, SHEEPMTT R R

3 & 8

TEA TR BRI & R B 2R 9 ] 4% JHE 1) 77 S 30
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JRHE . AR 2h KRB AS A G R LT A S TR
ba & SRS & T a7 SR M pHAR SOk JE s & & 3
Thim, SERE BB, KEE45 dN 3R & 15 % it )
P EERESE T ER G, HBINE12%MH 5%
AR 3h & B AR . TE T, o5 2R MR 1) 5 o8 A %
TR A AR, AR AR N, (DR SR N =
WK, (RS W W R Z PRI, K45 d
I, 3 VS 0B 9 % AT 1 2% I ] T S FA) 20 T TR R 22 A TR A
T, BRSO 15 % JHE 1) 5% S IR A TR TR R R R R
& 2H ) I S 4 TR R RE 00 22 o AR B AE A N 3 R
I, REEAS AW, ERVS 0RO % I 5T 28 b 3 EAR A 4H
F R AAMEITE R (Lactiplantibacillus) FIFIRAT H &
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