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Abstract: Three strains of lactic acid bacteria with antioxidant activity were isolated and identified from homemade chili pickle. These
strains were used in pickle fermentation and compared with natural fermentation. The antioxidant activities of the bacterial strains and
vegetables pickled for 1~5 d were determined in order to reveal the effect of vegetable pickling using artificial inoculation of lactic acid bacteria.
Results showed that the optimum pickling period of vegetables with added lactic acid bacteria was two days shorter than that of naturally
fermented vegetables. The antioxidant activity of vegetables pickled by the addition of lactic acid bacteria was far greater than that of vegetables
pickled naturally. At late stages of fermentation, there was no significant difference in DPPH free radical scavenging between the three
fermentation groups (p<0.05). The reducing power, hydroxyl radical, and ABTs free radical scavenging rates of the naturally fermented group
was significantly lower than that of the artificially inoculated group. Among these, the difference in the scavenging rate of hydroxyl free radicals
was the most significant at 28.41%, a greater than twofold increase compared to the naturally fermented group. Preliminary sensory evaluation
experiments of the taste of the pickled vegetables showed that those pickled with added lactic acid bacteria had a better taste and flavor
compared to the naturally fermented pickled vegetables. Furthermore, preliminary GC-MS analysis of aromatic components of the pickled
vegetables was conducted. Results confirmed that the alkane and ester flavor components of vegetables pickled with lactic acid bacteria were
more abundant than those of naturally pickled vegetables. Comparing the total peak area ratio measured between the two components showed an
increase of 27~30% over the naturally pickled group. This study provides a theoretical basis for the healthy pickling of foods and improvement
of their flavor.
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Fig.4 pH curve of broth during the fermentation process
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Fig.6 Antioxidant activity of broth during the fermentation

2.7 R R

process
R BRABEGNESRS
Table 1 Flavor components of fermented pickle broth
, HEm A Y
A5 AR&eFE)/min 1ot 4 AR 7 o 0
1 4.05 FRBE; 3-FA-1-TE 1.58 - -
2 5.89 (2R,3R)-2,3-T —B% 1.12 - -
3 6.43 L-$LBA T8, 2-% A4 Ak LBS 491 1.34 1.90
4 8.24 SRR R B A B 2.81 1.01 1.61
5 10.84 22- = F R RN, 243 0.61 1.08
6 11.10 FHLE B IR A B - 0.49 -
7 11.73 TAREL, 2-T k1R 2.43 - -
8 11.74 At b BE - 0.76 -
9 11.74 5-TAFR - - -
10 12.12 3-F Ak L% 126 - -
11 12.33 3,6-=F Rk 1.07 - -
12 13.01 FAEBY, AR, 3,7-=F Hh-1,6-F ZH-3-5% 2.15 1.10 -
13 13.25 KB 0.71 - -
14 13.35 Bhig = UBs; = LAERES 0.67 - -
15 14.24 9-F h+-bikk 0.82 - -
16 14.73 + =% 3.81 1.48 1.66
17 15.82 =2 0.73 - -
18 16.47 3-F BB A R AR R UBA B 9.75 341 3.17
19 17.41 3-FA; fA-AAEE 1.41 0.98 1.16
20 17.95 + 9 1.45 0.74 1.16
21 20.25 +k - 1.73 4.67
22 2251 2,6,0,14-79 F H 8% - - 1.06
23 2591 2,6,10-=F £+ Ak - - 1.09
24 26.44 —t =B - - 1.98
25 29.03 +-k% - 2.39 3.82
26 37.50 AR - 4.07 5.26
27 42.89 IR F BRI 1.06 0.54 -
28 4337 =% - 9.89 15.26
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LR
29 43.40 =t - 375
30 45.02 AR F B T i 232 1.52 1.62
31 45.74 EE=+ANREE - -
32 45.76 AZ R BRSNS B B - 2.54
33 48.18 AR AL - - 1.12
34 48.81 2N X o B - 0.69
35 49.19 HH BB = 1.10 -
36 49.73 ZA 0.72
37 52.12 —t - 4.05
38 52.85 L BRATARBR g - 0.51
39 53.25 = N - - 1.17
40 53.77 L7 0.81 -
41 53.90 + N\ O b B B 3.09 - .
Iy} 54.17 v ¥ R 2.86 :
43 54.22 =t 4 9.47 2.38
44 54.55 - WA 3-THA-IRRA T AR 16.96 10.15 6.57
45 55.77 5-#2 - 1-(4-F 235 BB L) K BR 0.73 0.79
46 55.96 T B 2.90 1.23 1.34
47 56.32 2,2-T A -(4- T 64 T Hh ) 2.64 -
48 58.46 B 10.52 4.52 5.26
49 59.07 2B - 1.35 1.70
50 60.19 R IRIRA 5.54 2.63 3.59
51 60.90 &Rk 1.19 - 1.14
52 61.91 =tz 1.74 18.51 1691
53 63.76 =tak - - 1.40
54 67.63 2R B F B 5.02 1.63 2.06
55 71.61 B 2y 1.00 431 2.44
56 71.90 EWES - 1.78 2.01
E: 7 RTARME.
TR = ISR ZE S N AE SRR, R =5k Z 5 BARAM LRSS LU e m, (HE

O 2H S RV R R R B AT T T (GR 1) B
J&E NIST14.1ib BTEA#AT iT15 H 1 I H SR KBRS 4
SRNG5S TRIRR 4700 8 11 Mele  14.30%,
7 MR G 31.48%, 5 MEER Y 7.90%, 2 Pk G
3.96%, 2 FHENLIRZE G 17.69%, 1 s 1.42%,
EA 1R ERRY 0.73%, 1R 3.45%, HA
JRUHIE . RARBIAIR . BRSO sE —
BT o Bl D TR 1) 18.32%

5 HRRBEENT L, N TRt —rh el 0 m

TR B, BRI o5 e 9] 5 S A A — A (B AR SR R,
BSYIE ARV O s ety =8 A7 R/ Rt v 2 Rl 1) Y P B

H AR KB i N T AL R AT 20 4-H
Se-6-BUT KWy, DUHSLBENG . TR R ORE. Ok
FEMEA A AN BRI, XA e A Sz 4L
SERBLZE I LB Ao i N TR — g —
L R M. B RS S LEI R, HSE
SRAHAAEE, B WemAR LB FISE, Sl &)
BIVAY. = 3= R N EVAV ST N e w9 Ny RAN 77| By o 1 B4

P 70 LA i ELE AR R R, BRSPSy in HLig SeW AR AN At B S B RN R
AR EL B R BEE S AR BT, RS A e —iets PR

HERREE . 2,6-F3 MR DTN MBRNE . AR, 57 1ERE
FoNBEAE S S A R ALy, IXARAT T RE
A2 R RS R R DY Seae
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