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Process Optimization on Mixed Fermentation of Pickled Radish with
Lactobacillus plantarum and Leuconostoc mesenteroides
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Abstract: In order to improve the quality of pickled radish, Lactobacillus plantarum and Lenconostoc mesenteroides were
mixedly used as fermentation strains. The nitrite content, pH wvalue, total acid content, total sugar content, texture character-
1stics and sensory score of pickled radish during fermentation were used as evaluation index to study the effects of strain
ratio, inoculation amount, salt type and addition amount, calcium chloride and sucrose addition amount on the quality of
pickled radish, and the contrastive analysis of taste was used by electronic tongue. Through the response surface test, the
optimum fermentation parameters of pickled radish was as follows: The ratio of Lactobacillus plantarum and Leuconostoc
mesenterica was 1.6 1, the inoculation amount was 5.7%, the addition amount of low sodium salt was 4.5%, the addition
amount of caletum chloride was 0.3%, and the addition amount of sucrose was 2%. Under these conditions, compared with
the natural fermentation group, the total acid content, brittleness and sensory score of inoculated radish after 6 days of

fermentation increased significantly, which were 0.59 g/100 g, 108.8 N and 38.9 points, respectively, and the nitrite content
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was (.41 mg/kg. The results of electronic tongue test showed that the mixed fermentation could effectively reduce the bitter-
ness and aftertaste of pickled radish and enhance the acidity, sweetness and freshness. In conclusion, this study showed that
mixed fermentation was beneficial to improve the texture, flavor and safety of pickled radish.
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Table 4 Effects of inoculation amount on physical and chemical indexes, texture characteristics and sensory quality of pickled radish

EIRE ATy SRR . ek i | EERE: ffe £ ML EE M
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PR (P=0.05), {HIF il LE & &t F T HAb 2R
(P=<0.05), MEREFIEETT P i 3w T HAL M1 (P<0.05 ).
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5% B, 308 | AY pH JC I B 32 S (P=0.05), ME Al
Fh v RO GRE O B S PR (P<0.05), HEREEFUECE T
S ETRS(P<0.05) . JLHIE iR Es ikt 1% B,
HOd b AOME RN SRR 5.71 meg/kg, 2E-4Ra R IT
FHAbAR S 20, e A b B B A | BN S
I3 1 R R B A A0 ) 2% 1A R AT Bl 2 AN L
JAUMEIE S, [RI0 S T RLRR ARG Ay AR AEE el
MR I N 7%-9% 0, s SR R R
FE(P=<0.05), pH ., Bl &t IEERRER & B 35
(P<0.05), DAL, MEE, MEE I B8 FRE(P<0.05).
IR Ay Erdhfe FES T it S i LR 0 A 1 e
ESTE LM FEYEREE, 5 h ATl EREAR R, i
ik PR ZE, =l AU R LS, e Y R A
20 i 1) 00 S <1 ) PR B s S o R Y S S W
el 2 SO Ee fR 2E, HHER TR R
b Es RN E N 5%,
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Table 5 Effects of salt types on physical and chemical indexes, texture characteristics and sensory quality of pickled radish

] 4 RIRTE 5 : A
Bl 3.2980.04° 04620,03°  19.420.4°  0.512003" 944548 IETHIYEE W B TR, SRR FLAS, BRHERE, MEHERELF 337819
BHEEE 33220030 0452004" 19308 0.53:004" 93.5+3.0° {RIFRRMOTM, b EE, FORE, B L, MRS, ST 3202000
HWEE  3252004° 0.492002" 187405 0442003 102.1=11° M{HEREEEM, B A0, F5 40, BT 3L, RAERTS, AT 36.7+0.6°
fIEENEE  3.07+0005° 0.5740.02°  17.720.7°  0.690.11° 107.9+2.0°  SiHaFee, & by, 30w, R, s E, BTN 385107

Fe 6  EELESIE R b AR R, BRI AR E R p R

Table 6 Effects of salt addition on physical and chemical indexes, texture characteristics and sensory quality of pickled radish

Fr bz im it i oy } kit . .'r]F.ﬁ'ﬁl'éE{:k B AE TR BEE A
(%) (g 10g") (mgmL") (mgkg') {N) (A1)
| 3.05£0.06° 0592002 17.420.8' 5712007 64.724.5 TR, ATHE, T B AT RO, O, Sk 13.2+3.7°
3 3224005 0502003 1824147 0.6320.13" 93.520.4" BTN, IFETE, TSR, R RLLE, MUT R, BECEET 318517
5 318£007 052£0.01" 19.7+1.6° 04520.05° 102.8+3.01° iHTHEIE # b AR, FOFEE, ERKL, BEEE, JERT D 37.9:0.6
7 34340070 037+0.03°  26.5£22%  1222008° 769427 iR & b A O, HEE bAOK, ERRE, AREER R, fidk 253019
9 3.5740.04' 020£0.02° 337417 L79:0.07" T1.3:3.6°  HIHIESL, ¥ MAE 0 RAEER, EEREDE, AR R, B 1950020
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Fa AR R B a 32 7 B, SRS Rk R
HeSE T RN . BT SRS S A, p S
J 5 A0 A T FE AR Y a3, SRS 0.3%
R A EVE TP o i e A a6 2 (P<0.05),
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Pl L B AR R (P=0.05) . BCULAH R E TN T
R YRR IR L AT SN R T ELRR A
S AR AR BT B IANN i (R A B T, FLIR RS
sh i, r= g A ], 2% S n it aE L
BT A EERI . HeAh, 1% F 5% 06 2H Y e R i 3
T 2%—4% I ZH (P<0.05), 43 3IPH Sk B A~ I F
Hlar 2 TR 0 A S S E PENEAS (L RE LI B A, 2
P a] L BT R R A I A i S B T
FEREARAY RS, 3P Al i skl a B T ar b
A, HnlHESE 4 b A B0y sk, 02 mEireny

WA, (U AL 2 2 Sl R IR AN 2 B A B, B 7= 5
SEE RS, EIEY BT UL 2R, B RERE S o R
b (1M BE R = e L R R S R D e B
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W) b PR SREER R L PRl A 5 D 2%
27 MEESERS S

2.7.1 MRS S AR SO R E LIRSS
H, S H] Design-Expert #2708 b A fE T 209
W AT E AL, Box-Behnken B0t a4 9,
2.7.2  WRIR AR 25t S A2 AR GGl
HFEIY LP A LM M ER A . SRR ) RSk Es
T (C) SECE PR (Y ) 22 8] g — ¥ 0w [8] U] 7
nF-

Y=38 44+1 04A+2.18B-2.95C+0.825AB+0.675AC+
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Mg S T AR )y 25 4 10 Fifas . iR
BARIIEY F (RN 522.30, P<0.0001, $508) HAT #1752
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A 0.0610(P=0.05), FALITIC I F k22 5, KA
SR L BERLR SRR . BRI RLERE R, R
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B AT . AR R S B PR e 0 3R .
AP AT R N EE VRS R R (P<0.01),
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K BB 1M FH 98 55 R 3w 1E {8 4 48 e
P 5 ian. S5 emek ot b B EE B T B . 0 N
B2, BN AE HAE R AN B R, R
HL T R TR 5, e 1o bl R e iy, 1500 22 5 4R ik
. A ED, AB Il BC 28 1 L3 (P<0.01),
AC 22 H Ik 3 (P<0.05), B LP f LM FC kb 5 H#EFp At
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Table 7 Effects of calcium chloride on physical and chemical indexes, texture characteristics and sensory quality of pickled radish

A : OGN BRI PR W A
(%) (e-100g™) (mgemL™) (mgkeg") (N} [Eig)
0.1 3142002 0.5140.02°  20.7+£1.0°  0.48:0.05° 93.5+4.1° JBTHEAE, W b AD, TR, EREESE, AREGE H, BEECEAT 3754010
0.3 3.1420.01° 0.53£0.02°  19.3£0.5" 0432003 1093253 TR, B M, F0E R BEAESE, BEEE R, MO 38,340,850
0.5 3.2320.02" 0.48:0.03° 19.2:02" 047002 105748 PR ¥ MOE, TSR, e R, MRS, Wil 3312000
0.7 337002 0.4120.01% 224215 0.66:0.04° B6.4x3.6°  HTIIHSL, B b OO, FEORTE, ST, BES L, T 2662100
0.9 33630.03" 039+0.02% 243+14° 0.75:0.06° TS.0+4.50 JRIHEAE, W b, ORI, AT, BRI, S 21350190

Fe 8 FEHEESIER L AR R, BRI AR E R p R

Table 8 Effects of sucrose addition on physical and chemical indexes, texture characteristics and sensory quality of pickled radish

HEETE I . N i . ,miﬁl ﬂ'ﬁﬁﬂﬁi& N B WA T
(%) (g100g ") (mgmlL') (mgkg') (N} (455)

1 30650.04° 0.43£0.02" 194208 0.5620.03° 95.7£3.9°  {RiTERRTE, O b G, FoOR, SR R, MR, MR 31.8209°

3A2+0.04° D5120.01° 2032047 04420030 10345300 (RTITESE, 8 b, TR, MBS, RIS T, ST 0 3g8x100

3070020 0.40£0.02°  25.5+1.1° 0.47H0.04° 1061251 JHHERE, @ b AP, S0P SRR, ARG BT 0 37,5205

2
3
4 30940.03" 0,530,047
5 310,04 0.54£0.02°

31.4£1.5% 0.4320.02° 1041619 HiHIFENERET, & b AEOL TR, BT, BREGEE, T O 357206
3B140.6° 0414005 93.944.8° HTTIESERCRGEY, & b OE, TR, TR, BEEE R, BEECAE 300402
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Table @ Box-Behnken design with experiment results Table 100 Analysis of variance of response
= surface quadratic model
WS ALPHLMRCH BIEFE  C il %E;ﬂ}
WA THW AME ¥y FHE P B

1 0 1 -1 277
5 . 4 L e Hiw 763.53 9 8484 52230 =00001 e
3 0 -1 1 165 A LPHILMALLE 841 1 841 5175 00002 0 %
4 1 1 0 6.1 B Rt 37.85 1 3785 23299 <00001 @ **
5 0 0 0 384 C frihiEmit  eo.62 1 69.62 42862 <0.0001 ¢
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Fig.5 Effect of interaction of experimental factors on sensory score of pickled radish
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FRR AR PE: pH A 3.06, ELEE T BN 0.59 g/100 g,
STl 18,7 me/mL, EANREEL SR 0.41 ma/ke,
WMEFE A 108.8 N

2.8 BTFERBHRWRERSTH

FUFH B FF H AT 3 2R A BER IR b e T

AR FHERP BRI AR TR, R
A0 AL Sy BRI E T4 A, AR 11 FE e By
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Electronic tongue taste data of pickled radish
FEE MEME RE TR SRR SReEEIE SRR R Hiek

HERERE 002 241 190 -0.38 076 1.16 -0.02 9.55 -1.27
H#EEEE 222 250 1.80 —0.18 0.79 019 -0.18 970 —1.95
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Fig.6  Electronic tongue radar of pickled radish
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