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Abstract: To obtain high-quality fermented leaf mustard, the process of pickling and fermentation of leaf mustard
was optimized and empirically studied by means of analytic hierarchy process and multi-factor analysis. The results showed
that when Lactobacillus brevis L8, Lactobacillus plantarum L9, and Saccharomyces cerevisiae Y9 are jointly applied in
fermentation, the optimal ratio equals 1:1:1. After the yellowing processing of fresh leaf mustard was optimized, a three-factor
and three-level orthogonal test was carried out by modifying the amount of bacterial inoculation, the duration of yellowing,
and the amount of salt added. The optimal fermentation process conditions for leaf mustard are as follows: a volume fraction
of bacterial inoculation of 5%, a yellowing duration of 2 d, and a salt addition amount of 5%. Under these conditions, the
total acid content was 0.85 g/100 g, and the amino acid nitrogen content was 0.203 g/100 g. The half-life of nitrite was

4.23 days, and the sensory score was 86.50 points. Overall, the quality is reasonably acceptable. This research has laid a
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technical foundation for further developing high-quality fermented vegetables.
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Table 2 Sensory evaluation criterion of pickled leaf mustard
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BR7A BE—R, #&iEn 10~14
BREKX, RiEa 0~9

HAREF, O RSF 20~25
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Table 3 Weight coefficient results obtained by analytic hierarchy process (%)

BB A% L8L9-Y9 L8L9  L9-Y9  L8-Y9 L8 L9 Y9 B KA %
AR 100 17.7 16.0 14.1 13.3 11.4 113 9.5 6.6
ok 455 8.1 7.6 6.4 5.9 5.3 5.0 3.8 33
ik 10.8 2.1 1.9 1.6 1.4 12 1.2 0.9 0.5
Bk 9.6 1.8 1.8 1.4 1.4 1.1 0.9 0.7 0.5
AR 72 1.1 1.0 1.0 0.9 0.9 0.9 0.7 0.7
HHok 72 1.1 12 1.0 0.8 1.0 0.8 0.6 0.7
Hok 6.0 1.0 0.8 1.7 0.7 0.7 0.7 0.6 0.7
F ik 4.8 1.0 0.8 1.7 0.7 0.5 0.5 0.4 0.2
Ak 34.7 6.4 5.4 5.1 4.8 3.7 4.0 3.6 1.6
FFErvk 9.2 2.0 1.3 15 15 0.8 0.8 1.0 0.3
R AR 8.2 1.4 12 12 1.0 1.0 1.0 0.9 0.5
A5k 7.1 1.3 1.3 1.0 0.8 0.8 1.0 0.6 0.3
Ak 5.1 0.9 0.8 0.7 0.8 0.6 0.6 0.6 0.3
J& K2vk 5.1 0.9 0.9 0.7 0.7 0.6 0.7 0.6 0.1
g1, 19.9 3.1 3.0 2.6 2.6 2.3 2.3 2.1 1.8
S 537 7.7 1.2 1.2 0.9 1.1 0.9 0.9 0.8 0.6
KA E 6.6 1.0 1.0 0.9 0.8 0.8 0.8 0.6 0.6
A 5.5 0.8 0.7 0.7 0.7 0.6 0.6 0.6 0.5
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Fig.1 The effect of different fermentation strains on pH and
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Fig.5 The effect of salt concentration on pH and total acid

during the fermentation of mustard
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Table 4 Orthogonal test results and range analysis

e A(HEE B(##%  C(R#F BE/ BABAR/ DAEBL ..

A PZS : T lgggr" TN |
BT s, B i )/d o8 )% (/100 g) @100 Ezga SEAAA
| 13) 10) 105) 0.81 0.18 5.62 64.94
2 I 22) 26.5) 0.702 0.202 7.14 71.21
3 I 34) 38) 0.51 0.16 3.45 78.88
4 24) ! 2 0.77 0.17 9.09 70.69
5 2 2 3 0.62 0.19 6.25 71.63
6 2 3 ! 0.72 0.19 482 79.56
7 3(5) | 3 0.52 0.14 5.90 75.19
8 3 2 1 0.85 0.203 4.23 86.50
9 3 3 2 0.72 0.19 4.18 85.44

K, 0.674 0.70 0.79
K, 0.70 0.72 0.73 )
B BRRENHKETFEEZHRA CB>A

: 0.70 0.65 0.55
R 0.03 0.07 0.24
K, 0.18 0.16 0.17
K, 0.18 02 0.19 i

B BAERE R R ENINBEFEEMRA B>C>A
K, 0.18 0.16 0.16
R’ 0 0.04 0.03
K, 5.40 6.87 4.89
K, 6.72 5.87 6.80 -
#oe DB 3 F R YR FE24H B>A>C
K 477 415 5.20
R 1.95 272 191
K, 71.68 70.27 75.00
K, 73.96 76.45 77.00 B
B B4R R FE 2 M A B>A>C

K; 82.38 81.27 75.23
R 10.70 11.00 2.00

E: K~K 3 A &R T 1~3 KPPt mARAR-F 398, R ARKME R IMEAZ £,
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5 BHIMIEFHZMFTREBNEERSENAESN

Table 5 Variance analysis of influence of saline processing factors on the mustard total acid and amino nitrogen concentrations

BH KR 7 Fa B 7 F A& P&
0.001 0.001
A(HHATE) 2(2) 0.131(0.074) 0.884(0.93)
(0.000 024) (0.000 012)
B3t ) 0.009(0.002) 2(2) 0.004(0.001) 0.968(6.78) 0.508(0.13)
C(R#HARmE) 0.093(0.001) 2(2) 0.046(0) 10.400(2.69) 0.088(0.27)
RE 0.009(0) 2(9) 0.004(0)
BRHA 4.409(0.29)

& 6 FEHMTEFRmTRIHEREFRPNEE TSN EST

Table 6 Variance analysis of influence of saline processing factors on the mustard nitrite half-life and sensory score concentrations

TH KRR -7 e R DA Bz F1& Pia
A(ABAE) 5.94(190.54) 2(2) 3.0(95.27)  10.72(11.27)  0.085(0.16)
B(fFatiE] ) 11.36(183.04) 2(2) 5.68(91.52)  20.52(17.15)  0.046%(0.16)

C(R#HEBImE) 6.33(4.91) 2(2) 3.16(2.45)  11.43(0.089)  0.08(0.88)
% £ 0.55(35.055) 9(9) 0.28(17.53)
BERHA 309.57(52 403.63)

VE: * A P<0.05 W ERBFE,

25 FREXRAAREFEER. 2R
A THBRHZSGENTAIT M

PR RE 7T 1) 5 5 55 22 VP B o B g ) e
fabr, HEAMWMER SRR —ANEERER. —K
A, MREEB RN SRR 58 T2 0.3% LA
b ARG RIRER R, M E 2 ET D
AP, H GB/T 19858-2005 (5 BEMESE) M E R
e S SRR TR 70 4 1.5 @/100 go Fir DAFERT A [ X
PRAERI SRR, R R o B, I SR A R
BF. N 6a FTAT,  FrA e 4 5 R IR AT,
MR FRESBEASE ETHIRE, X5 Xiong" .
Yan 2PV AT 45 AL, (H 29 E R B B A
5% W, PR E - E A R By, anAbEE 8
SIAE] 0.85 /100 g, X T]HEE B RIS INE 2 LR
H IR RE 7T, IR mh LR B AR, K
BRI EIA T A ERAE AR, TS FLER
M= IR e 1152 B520H .

AN

N

TR R i BB E IR, RAEIR
BN @ RARE KBRS R 2, HZH

BIER G KW IWE 6b Al &, fERFELRE S,
FATAT LUE U2 A [ Ak B A 2 R A5 U AR A
BT R RS I E R, WA 8 Ak
RAREE LT RIHSERS, REDHILE
0.203 g/100 g-

Vi T ik 5 e VYA e R 53 % 4
PR EE AR AR, [ 5 S T7 AR A 20 B i b A R
HEEAETHENESR. WE 6c T, FrA AL
ReERAHAE R AR, Yy MBI, (HEEEA
PLRR AT AR R, LA UE th B #T i 2%, JFHAE 9 d
B Ja WA R £ & B IR PR S A R Aa g, H
S SR R AR U IR, I IES IR AL BE 2 5
5 S PAEAHIETESS 9 R, HAMAIIYTES 4 K
LA His 4d, WAHERIEHSES, H
el R AR, HPAE 3 SR 4~9 RI, BE
ffR AL B T 94.3%, AN HE TN ] 5 A R £ DA K
EAF U B R AR o

3 g

A5 8 I 2 R Gy A T e R TR TR PR LS A
JFF (Lactobacillus brevis). 1.9 1 %) . #F
PA K Y9 BRI B BE
(Saccharomyces cerevisiae) NE G K&, HAE L8,
L9, Y9 B& kB KRR RERE Y 111, K
HAFE (Lactobacillus brevis) 1F i I SE e IR S
25 CHMT, B wEERE, HEREEE. &
NIMEAT = H R =KL, FERA R IESE
HEBANRESFEFR AR, RERSEASTELN
ARG 3h & AT T3S sT, 5252 ST

(Lactobacillus plantarum)
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AR EENFERZSRIRBINE, LRI R
BEEGE. WA E o 2R
RV R HET I A], 15 3 F IT SR s K L2 kA
N BEKEE (L8LI:Y9 bl 1:1:1) EERhEik
RO B 5% HETEIS 8] 2 dy & b & il & 0 5 5%,
T, BRI E S HN 0.85 ¢/100 g ZFETR
AR E D EN 0.203 g/100 g, WA 82 £ 2 52 11
N 423 d UL YRS N 86.50 43, Ak A 52 1
U, S HEFTHR. AU RS R TR BERE
P 5 ORI A G N — ORI 1k B — 2 )
pHH. SERREWH7RAE /I8, AERSESE
WnFEE T EHEFRSUREE, AR
TEReM, NREEG SRR PR K& T2
At 7 —E R .
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